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GILL'S 
TECHNOLOGICAL REPOSITORY. 



I. — On the Microscope. By the Editor. 

WITH A PLATE. 

(Continued from VoL III., page 327.^ 

On the Wheel-Animalcula, in continuation.'^Since the 
publication of our last number, we have been frequently, 
at times, engaged in following up our discovery of the eyes 
of this animalcula, as published in page 322, with a figure 
of the snout or tube containing the eyes ; since then, we 
have discovered minute fibrillae around the end of that 
tube, and whether its mouth may not also be there, we 
cannot be certain. 

We now add in plate I. other figures, showing the eyes^ 
ill various situations, in order to leave no doubt upon this 
interesting discovery. In fig. 1 they are shown as in our 
former figure, at the end of the snout ; in fig. 2, as placed 
between the wheels ; and in figs. 3 and 4, as thrown 
backwards. In several of these figures, another slender 
tube is also shown, posited at the back of the snout which 
contains the eyes, and which has frequently been repre- 
sented in works treating upon this singular animalcula, 
such as Baker's, and others ; and generally in the side 
views of it. In fig. 3 is also shown an oval body, which 
frequently changes its place in the body of the animalcula, 
and, no doubt, is one of its eggs, of which we have seen 
many affixed upon the leaves of the lemna, and other 
aquatic plants, as well also as upon the sides or the glass 
vessels in which we have kept these truly interesting 
microscopic objects j sometimes we have even seen the 
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2 On the Microscope. 

young ones moving in the eggs ; and very frequently we 
find the shells of them remaining attached to the leaves, 
with one end of them open ; and, indeed, several had the 
hiroken piece remaining attached to them, as left by the 
animalcula on its escaping therefrom, and as we have re- 
presented it in fig. 6 ; but, in general, we find them with- 
out that part. The heads, and parts of the bodies, of the 
wheel-animalcula, are only shown in our present plate ; as 
the other parts were hidden under the leaves to which they 
adhered. 

Baker suspected that the wheel-animalcula had eyes, 
although he failed in discovering theoi. In his work, 
" Employment for the Microscope," is a letter addressed 
to Martin Folkes, Esq., President of the Royal Society, 
dated January 16, 1744-5, and containing a description 
of this animal ; towards the end of which letter, he says : — 
'' It has constantly been my endeavour to discover the 
eyes of this creature, but I have never been able to discern 
that it has any. And yet, when one beholds it swimming 
along •with great swiftness, turning its head on every side, 
and seemingly pursuing its prey, avoiding any matters in 
the water that would obstruct its passage, and directing its 
course with as much seeming C9.re, choice, and conduct, as 
animals that have eyes do, one can hardly think it destitute 
of sight. 

" I would industriously avoid giving way to fancy in cases 
of this nature, but must acknowledge my suspecting that 
it has eyes somewhere within its wheels : and my reasons 
for this suspicion are, its blundering, irregular, and slow 
lUotions, while it appears in the form of a maggot before its 
wheels are put out, and the regularity, swiftness, and steady 
direction of its motions afterwards : whereto I might add, 
that when it swims along its wheels are always out. Be- 
sides, all the creatures we know, that mov^ themselves 
from place to place with swiftness, either by running, 
flight, or swimming, are remarkable for their keenness of 
sight ; and^ indeed, it seems probable that the same rule 
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may liold through all the animal creation ; for, as the gifts 
of Providence are ever suited to the exigencies of its crea- 
tures, and contrived in the best manner for their preserva- 
tion, we can# scarcely imagine that swiftness is bestowed 
on any without the additional blessing of sight to direct its 
course ; since the former, without the latter, must inevitably 
precipitate the creature into continual danger of destruc- 
tion. This makes me suppose it may possibly have oi^ns 
of sight somewhere about the wheels : nor is there any 
thing more extraordinary in that than in the eyes of snails, 
which are generally allowed to be placed at the extremities 
of their horns, and, consequently, must be thrust out and 
drawn in with them," 

We see by this extract how very near Bak^ was to the 
making of this discovery, and yet he missed it! The 
wheels are used by the wheel-animalcula to propel it 
through the water much in the same manner as in the case 
of the wheels of steam-boats ; as well also to produce a 
current of water running towards it when stationary. 

Mr. T. Carpenter, with all his accuracy of observation, 
had also overlooked the eye^ of the wheel-animalcula, and 
never saw them until they were recently pointed out to him 
by the Editor. He is now, however, fully convinced of 
their existence. They form a valuable test object, and can 
only be eeen in excellent microscopes. 

It is really curious to see this animalcula, after fixing 
itself, first thrust out its snout and eyes to see if the coast 
be clear, and then put out its wheels and retract its eyes 
to either of the several positions shown in our figures. 
Many of them also herd together, and thus employ their 
joint powers in producing. a more powerful current than 
either of them singly could, do, and thereby attract and 
draw their prey towards them in much larger quantities 
than they could otherwise accomplish. 

They do not readily quit the leaves they have affixed 
themselves to, and thus we have been enabled to place 
them for three successive days under the microscope, con- 

b2 



4 On t/te Microscope, 

stantly finding them in the very same places upon the 
leaves as on the first day of observing them ; and which, 
indeed, has proved a very great convenience to ns. 

On the Eggs of the Animalcul(By shown^in Jig. 4, of 
plate IX., vol. 77/.— In fig. 6, of plate L, we have given a 
representation of one of these eggs magnified on the same 
scale as that of the egg of the wheel-animalcula shown at 
fig. 6 : having frequently seen from one to three of them 
adhering by slender filaments to the body of the parent 
animalcula ; and which, although as large as the wheel- 
animalcula, is nevertheless produced from a much smaller 

egg. 

On a Green Animalcula, with three spiral webs around 
its body. — On the thirteenth day of the last month, and 
whilst engaged in viewing the wheel-animalculse under the 
'power of a single lens, the twentieth of an inch focus, the 
Editor was highly gratified Mrith ia perfect sight of this 
most curious animalcula, and of the singular manner in 
which it progressed slowly through the water, and which 
be afterwards exhibited to a friend who was upon a visit 
to him. 

In plate I. fig. 7, is a top view of it ; and fig. 8, an end 
view ; in which the arrangement of the three spiral webs 
around its body, like the feathering of an arrow, are clearly 
shown. It moved through the water by turning around its 
body as an axis, in the direction of the dart shown in fig. 8, 
with an uniform, steady, screw-like motion; and could 
move in any direction at pleasure with its head forwards, 
its tail ending in a very fine and slender point. 

No doubt this animalcula has been often seen before ; 
but, possibly, not the extraordinary manner in which it 
moves through the water ; at least, the Editor never before 
enjoyed the sight thereof. 

This animalcula was found in the New-River vrater, in 
which some charu and the reticular conferva, brought by 
Mr. J. Gray, from Lee, in Kent, were kept ; and which 
ivater,. contained in a cylindrical glass jar, six inches high. 
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and three in diameter, affords an endless succession of 
microscopic objects ; not only on its sides to which the 
animalcula frequently adhere, but especially at its bottom, 
where, amongst the partly decomposed vegetable remains, 
numerous and greatly varied species of them are constantly 
to be found ; as well, also, as adhering to the leaves which 
float upon the top of the water ; and where, indeed, the 
Editor seldom fails to find clusters of wheel-animalculaa 
arranged in a most convenient manner for viewing under 
the microscope, when the leaves are placed in one of his 
shallow cisterns, described in the last volume, and covered 
with a thin plate of glass, with water between and around 
them. 

The Flesh-coloured Polypes also thrive in the same jar^ 
and increase their numbers; their curious methods of 
catching their prey being readily seen with a lens of low 
magnifying powers, when they have affixed themselves to 
the inside, top, or bottom of the jar. The Editor was in- 
debted to his friend, Mr. T. Carpenter, for his first supply 
of these. He had, indeed, before repeatedly collected and 
endeavoured to keep such alive, but without success; 
although the smaller green polypes lived a considerable 
time with him under similar treatment. 

On the apparatus employed by the Flea. — Mr. T. Car- 
penter having now placed several dissections of this appa- 
ratus between thinner slips of glass, we are enabled to 
bring them under the power of a single lens, the twentieth 
part of an inch in focus, belonging to our Varley's mi- 
croscope, and to afford a delineation thereof. 

In plate I. fig. 9 exhibits part of the head of a flea;, 
a a are the two antennee, or feelers ; b the sucking tube ; 
o c two piercers ; and d d two knives, with their blades and 
strong backs to them. 

The piercers are serrated along the inner parts of their 
edges, as shown in our figures. Dr. Hooke, in his Micro- 
graphia, considers what we term knives, as the blades of a 
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pair of Bcissars. However, it must be allowed that they 
are excellently adapted for cutting, whatever they may be 
termed. 

On Animalcula which inhabit tht shells of the eggs of 
the Wheel" AmmalcvliC' — Several of these shells contained 
animalcules of a pear-shaped figure, and resembling that 
shown in fig. 10 of plate I., which occasionally protruded 
and withdrew the curved and radiated appendage there 
shown ; and it was capable of producing, by means not 
apparent, a current that drew more miniTte animalculse than 
itself, within its reach. 

On the Weevil which destroys com. — By the kind as- 
sistance of Mr. T. Carpenter, we are enabled to gratify our 
readers with a magnified representation of one of these 
destructive insects, in illustration of the remarks he has 
made upon them in one of his interesting articles contained 
in the present number. 

In plate I. fig. 11 is a top view of a weevil, in which 
its proboscis or snout, with the end of which he perforates 
the skin of the grain, is shown ; and also the antennae 
attached to it. It is in the opening thus made that the 
insect deposits its egg, as described by Mr. Carpenter. 

On the fiead, proboscis, and jaws of the Nut- Weevil. — 
In fig. 12 of plate I., we have given a magnified front- 
view of one of these insects, drawn from one in Mr. T. Car- 
penter's possession, and under his opaque microscope. 
The jaws with which it perforates the soft shell of the nut, 
are clearly seen at the end of it^ proboscis. The other 
particulars relating to it will be found in Mr. Carpenter's 
article m the present number. 

On the head, eyes, and jaws of the Larva of the Cicen- 
Jkla Campestris. — In plate I. fig. 13 is a magnified view 
of the head of this insect, drawn from the object itself, 
und^ the power of Mr. T. Carpenter's opaque microscope. 
Its six eyes are distinctly shown, as also its powerful jaws 
or fangs, with the two strong teeth near their bases ; and 
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likewise its palpi or feelers. The curious mode in which 
it seizes its prey, will be found in the second article by 
Mr. Carpenter in our present number. 

On the head, jaws, S^c, of the Cicendela Campestris,'-^ 
Fig. 14 of plate I. exhibits a magnified view of the head, 
thorax, &c., of this beautiful though destructive insect, as 
seen in Mr. T. Carpenter's opaque microscope : — a a are 
its two maxillee, furnished with strong bristles and teeth 
standing at right-angles to them ; 6 6 its ocellse, or two 
compound eyes ; .c c parts of its long antennae ; d dits 
two powerful mandibles, or jaws ; 6 e its labial palpi, or 
feelers ; and ^jT the two pairs of maxillary palpi, or feelers. 
Interesting particulars of this insect will also be found in 
the article last mentioned. 

On viewing the scales or feathers of Moths and Butter- 
flies as opaque objects. — Mr. T. Carpenter, avaiUng him- 
self of the information, given in page 263, of our last 
volume, of Professor Amici having provided, amongst the 
apparatus of his reflecting microscope, a slip of glass, hav- 
ing a flat, circular, black, and polished piece of glass, about 
three-eighths of an inch in diameter, cemented upon the 
middliB of it, to receive opaque objects ; has fitted up seve- 
ral such, with the additional precaution of likewise cement- 
ing a piece of card underneath the glass slip, exactly the 
size of the black glass, to render it entirely opaque. Upon 
these black glasses he had placed, ready for the Editor's 
inspection, under his microscope, the last time he gratified 
him with a sight thereof, different kinds of scales or 
feathers taken up from the wings of various moths and 
butterflies, by merely breathing upon the black glasses 
and applying the wings to them, when they readily took up 
a series of the scales, beautifully arranged in their natural 
manner, and as they were posited upon the wings, but 
vrith their undersides uppermost, of course. These formed 
highly interesting opaque objects when illuminated in his 
superior manner ; and, in order to view their uppersides, he 
had only to moisten another black glass in a similar man- 
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nevy and to apply it upon one of those which were already 
covered with scales ; when it^ in its turn^ took them up^ and 
' with their sides reversed, of course. The objects might, 
indeed, have been permanently affixed upon the black 
glasses by previously coating them with gum-water ; but 
then something of the polish of the surfaces of the black 
glasses would have been lost^ and it was very easy to re- 
plenish them at any time from the damaged wings of in* 
sects in his possession. 

The Editor finds that a small black wafer affixed under-- 
neath the middle of any slip of glass, is sufficient to blacken 
and render it opaque ; and any scales,' feathers, &c., may 
then be applied in the first-mentioned manner upon the 
polished surface of the glass above the wafer, and aflPord 
equally beautiful opaque objects as if the black glasses 
were employed. So also, a small circular spot of black 
sealing-wax applied underneath the glass, in a similar posi- 
tion, by first heating the glass until it will melt the wax, 
has a similar effect. 

On a Spider with ten eyes* — Mr; T. Carpenter showed 
the Editor lately, under his opaque microscope, a black 
spider from Africa, with no less than ten eyes ! Of these,, 
four were placed in a square cluster in the front of its head ; 
two on each side of the front, affixed in pairs, on raised ap- 
pendages ; and two large ones were placed behind the head. 
A wonderful provision, indeed, both for its defence and to 
enable it to view and seize its prey ! 

(TohB continued.) 



II. — On Professor Amici's Reflecting and Refracting 

Microscopes*. 

This learned philosopher, of Modena, having observed 
that even the best microscopes were not exempt from de- 

* From the Dictionmire Technologique, 1828. 
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fects ; and that the uneasy position of the observer^ in 
viewing the objects, when standing above them in a verti- 
cal position, no longer left it in his power to continue with 
convenience a long series of observations; thought of 
placing the body of the microscope in a hbrizontal position, 
and also of modifying the apparatus so as to improve its 
effects ; and the observer is thus enabled, in using these 
microscopes, to pursue his labours with great facility. 
M. Amici has invented two diflPerent microscopes, a cata- 
dioptric, gr.reflectin^ one, and a dioptric, or refracting one ; 
which we shall now describe. 

The apparatus, such as the illuminating mirror, the 
stage, the rack, 8cc., are nearly the same as in other 
microscopes, but with the necessary alterations made 
therein to enable us to place the body of the microscope in 
a horizontal position. The farther end of the body of the; 
reflecting microscope is so formed as to enable us to bring 
the object, when placed below it, conveniently near to it ; 
a small speculum c, shown in dotted lines, in fig. 15,, of 
plate I., inclined at an angle of 46^, reflects the image of 
the object, which enters an orifice made in the side of the 
tube ; and the bent rays are again reflected by a concave 
elliptical speculum d, placed near the end of the small 
tube, and of one or two inches focjiis, or less. This con- 
cave speculum receives the rays proceeding from the ob- 
ject, which is situated in its focus (that is, supposing it to 
be placed below the plane speculum c, at the same dis- 
tance), and reflects them towards the other ^nd of the 
microscope on a magnified scale. A Ramsden's astrono- 
mical eye-piece, composed of the two plano-convex lenses^ 
shown by dotted lines at e and f, and which is placed at 
that end of the microscope next to the eye of the observer, 
serves to amplify the image of the object which is reflected 
at i; where also is placed a diaphragm, and likewise 
stretched spider's threads to serve as a micrometer, whereby 
to measure or compare the sizes of objects. The body of 
the instrument , is from six to eight inches long. The fol- 
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lowing is a list in detail of the change of speculiims usually 
employed ; the tubes containing them being to be screwed 
successively into the farther end of the body of the mi- 
croscope, according to the magnifying power required : — 
Foci of the speculums - 1,5 . . 1 . . 0,6 . . . 0,3 inches. 
Their diameters - - - 0,6 . . 0,3 . . 0,3 . . . Q^2 inches. 

The great difficulty of making the elliptic speculums for 
these reflecting microscopes, will, however, considerably 
lessen tlieir employment ; and the invention of achromatic 
•lenses will therefore determine philosophers to give the 
preference to refracting microscopes. The following is 
M. Amici's :— 

The tube of this instrument is also placed in a horizontal 
position, and is formed of the two tubes n'g and b q (see 
fig. 16 of plate I.), the innermost of which is made to 
draw out. At h, is an astronomical eye-piece, composed of 
. the two plano-convex lenses m and w, separated by a dia- 
phragm, placed in the focus at i. We can draw out the 
inner tube h g to the proper degree ^ and according to the 
magnifying power we would obtain. A large circular disc 
or plate of blackened sheet-iron, or card, and which has a 
round hole in its centre, is placed at a A, upon the tube of 
the instniment next to the eye of the observer, and which 
serves to cut oiF all access of foreign light ; and, conse- 
quently, renders it unnecessary to close that eye, as usual, 
which is not employed in viewing the magnified objects. 

Near the farther end of the body of the instrument, and 
below it, is placed a small screwed tube, upon which may 
be affixed the achromatic. object-glasses ; and which are of 
different foci, according to the degree of magnifying power 
required. The image of any object, placed a little before 
the focus of the object-glass, is thrown vertically from be- 
low upon a rectangular prism of glass d (shown by dotted 
lines), which performs the office of a mirror, and reflects 
the image horizontally to the focus g of the astronomical 
eye-piece, which magnifies the image. Thus, the Amician 
refiracting microscope is similar to Euler's, but with the ad- 
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vantage of reflecting the vertical image at a right-angle 
into a horizontal direction. 

We shall now describe the accessory parts of this mi- 
croscope : it has a foot to it^ as usual ; and a stem^ which 
carries the body of it. The illuminating speculum v, the 
stage G M, which is raised and lowered by a pinion with a 
milled head to it, working in a rack, &c. These parts are 
nearly the same as in other microscopes of a similar kitid. 

As it is important thatthe prism n should reflect the 
light in a direction parallel to its axis, and in order to clean 
it occasionally from the dust which may lodge upon it, it is 
mounted upon a stem which carries a screw, the head of 
which E projects through the end of the tube ; and by 
turning this Rcrew, we can also move the stem of the prism, 
and it is easy thus to bring its plane surface d to the pro- 
per direction, of which we judge from its effects. If, how- 
ever, we fail in attaining this purpose, a second screw e is 
also provided ; by turning which, we can certainly obtain 
the desired result. The carriage of the illuminating lens q, 
is so contrived that you can easily dismount it when you 
would clean the glass, which is supported laterally between 
two blades of metal. It is also sufficient to loosen a screw 
to remove the prism from its mounting to clean it, and re- 
place it at any time. The frame of the lens q is bent, in 
order that it may not touch the stem of the prism d, so ^s 
to disturb its position. We Sjee that the rays enter the 
glass prism in such a manner that they strike the surface 
of its hypothenuse at an angle greater than forty-one de- 
grees ; and that instead of escaping through that face by 
refraction, they are, on the contrary, reflected. All the 
light transmitted through the achromatic object-glass is 
thus sent back by the prism. 

This microscope has a fine effect, and its use is highly 
convenient. There is adapted to its stage a circular 
plate J, which turns upon an axis fixed to the side of the 
stage ; and it has around it a number of circular holes or 
diaphragms of different sizes ; any one of which c&ri be 
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employed to cut off the useless light reflected from the 
mirror v. In order to illuminate opaque objects^ a small 
silver concave speculum is used, which reflects the light 
thrown up from below by the mirror v upon the objects as 
iisual; and is screwed upon the outside of the achromatic 
object-glasses. The lens j, mounted between its two 
branches or arms, also serves to throw light upon and illu- 
minate opaque objects. 

There can be likewise adapted, when we please, to the 
eye-end of the body of the instrument, a glass prism, form- 
ing a camera-Iucida ; by lAeans of which, we are enabled 
to delineate upon paper the outlines of the magnified ob- 
jects. There is also spider's threads stretched across in 
the foci of the eye-pieces, in order to render sensible the 
proportions, and to ascertain the sizes of the objects. 

Fr. 



III. — On the injuries caused by Weevils, and other Insects, 

By Thomas Carpenter, Esq. 

DEAR SIR, London, Dec. 10, 1828. 

The person from whom I received the weevils which are 
briefly mentioned by you in your last number, p. 380, 
called on me a few days since with several others, and 
which, on my examining them, I found to be of the same 
species as those he had before foiind amongst barley. — 
He stated, that having occasion to open a granary contain- 
ing a great store of wheat, and which had been locked up 
for some time without having been properly attended to, 
he found that the increase of these insects had been so 
great, that they had nearly destroyed the whole stock of 
grain, which consisted of upwards of sixteen hundred 
sacks ! The appearance which presented itself was that of 
ferge patches of black dirt spread over the whole surface of 
the wheat. On taking in his hand some of this apparent 
dirt, he was surprised to find it was composed of myriads 
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of the weevil, so destructive to grain, the Curculio grana-- 
ria: one of which I now send for your inspection, together 
with an account of the manner in which these insects are 
produced. The female perforates a grain of wheat or bar- 
ley v\dth the jaws placed at the end of its long proboscis, 
and deposits a single egg within it ; and when the young 
grub is excluded from the egg, it thus finds provided a fit 
dwelling, and a store of proper food. The parent insect 
thus deposits its eggs in five or six grains every day, for 
several successive days. In about seven days' time the 
larva is excluded from the egg, and, after feeding its ac- 
customed time,, changes into the crysalis state within the 
grain, and, in about a fortnight afterwards, comes forth a 
perfect weevil. I always thought that the parent insect, 
after depositing its eggs in situations where there would be 
a supply of food for the sustenance of its offspring, like 
many other of the insect tribes, died ; but that does not 
appear to be the case with this species of insect ; for, ac- 
cording to Leeuwenhoek, who paid great and close atten- 
tion to the habits of these insects, both in their manner of 
breeding and feeding, for several months together, their 
existence is prolonged during the summer and throughout 
the winter : and -that they also feed very voraciously on 
the interior of the grain both in the state of the larva and* 
the perfect insect. Their prolonged existence, therefore, 
accounts for their vast increase and consequent depreda- 
tions ;• for, according to Kirby, a single pair of these insectii 
may, in one year, produce above six thousand descendahts ! 
We can therefore no longer wonder that the whole contents 
of a well-stored granary should, if neglected, be completely 
destroyed by them. 

I think it would be v«^rth while for the proprietor of a 
granary to establish a colony of ants near it ; for, as these 
insects are continually engaged in searching for food, they 
would soon find their way into the interior of the granary, 
and feed upon the larva of the weevils; by which means 
their increase would be kept under, and the greater part of 
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the wheat, &c., be preserved. If you examine the above- 
mentioned insect under the microscope, you will perceive 
the strong jaws at the end of its proboscis above-men- 
tioned ; and also the various markings on the wing-cases, 
and its numerous eyes. There is also another species of 
insect, a small moth, tinea granella, whose larva is very 
destructive to com and meal. In this state it commits its 
depredations, and is called by Leeuwenhoek " the wolfj^* 
I send you two specimens of this moth, and also two cases 
formed by its larva ; one of which is cut open, thus show- 
ing the wolf within ; the other has the wolf partly out, and 
as it appears' to be when in the act of feeding. Three other 
larva, which I took from numbers found feeding upon some 
oats in my com bin, and likewise two moths taken from 
many thousands of the same kind, which had bred within 
a bin containing eight bushels of bran ; and the whole^ of 
which had been destroyed by them. I also send you a 
few scales taken from the wings and legs of these moths, 
and which you will find excellent test objects for your 
microscope. The mischief done by these insects is. when 
they are in the larva state only ; for the female, after lay- 
ing its eggs, dies. The number of eggs laid by one of 
these moths is about seventy ; and they are lesa than a 
grain of sand in size. The gmbs or larva come forth in 
about sixteen days, and immediately commence their de- 
predations, and form themselves little cases, either from the 
particles which they gnaw off the corn, or from small por- 
tions of the bran, within which they reside, and feed by 
protrading the head and part of the body from the case ; 
and when they are about to change into the pupa state, 
they leave these small dwellings, and seek places of safety. 
They then change into the crysalis, in which state they re- 
main during the winter ; and about April or May come 
forth the perfect insects. As these insects appear to be 
more voracious than the weevils, so it is highly necessary 
that they should be kept under. A watchful observer has 
two opportunities of destroying them if they happen to be 
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got amongst his corn ; one is, when the larva forsake their 
food and crawl up the walls, which they will sometimes 
almost cover; the other, when they appear in the moth 
state. At both .these times they may be easily crushed to 
death against the walls in great numbers, by pressing and 
rubbing sacks upon them. But they may be exterminated 
still more effectually, if, after closing tip all the doors and 
windows, the corn-chamber be filled with the fumes of 
brimstone, by leaving it burning on a pan of charcoal, 
without giving it any vent for twenty-four hours. Great 
caution, however, should be u^ed by opening the doors and 
windows, in order to let all the fumes disperse before any 
person enters the place, for fear of suffocation. The fumes 
of sulphur are in no wise hurtful to the com, nor give it any 
taste. Leeuwenhoek fumigated a granary in this way, and 
it had the desired effect of destroying these pests. All the 
other produce of our gardens and fields is also liable to the 
attacks of insects. The depredations on the wheat, while 
in its- growing state, by a small fly, tipula tritici, has 
often been the subject of my serious alarm, — a specimen of 
which fly I now send you, accompanied also by another 
minute fly of a different genus, the ichneumon tipula, 
which appears to be created for the express purpose of 
keeping its increase within due bounds. The ichneumon 
deposits its eggs within the bodies of the caterpillars of the 
wheat flies, and thus prevents the increase of those insects ; 
which, if not kept under, would destroy whole fields pf 
wheat. While the caterpillar is feeding within the ear of 
the wheat, the ichneumon deposits its egg, from which a 
larva is soon excluded, and immediately begins to feed upon 
the caterpillar of the wheat fly ; and thus prevents a fly 
from issuing forth that would lay many eggs, and each egg 
in its turn produce a caterpillar that would feed on the 
wheat. Such being the case, what a benefactor to the 
human race is this diminutive insect; and how much 
ought we to admire and adore the wisdom and goodness of 
Divine Providence in thus setting bounds to the ravages of 
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an insect, which, however insignificant it may appear at first 
sight, might, if permitted to exceed its due limits, deprive 
us of the staff of life (bread), and even almost occasion 
the destruction of our species ! The superstition of the 
ancients, had they been acquainted with the advantages 
which appear to l^e derived to man through the instru- 
mentality of this important though minute link in the 
chain of creation, would have erected altars to it as a bene- 
ficent Deity. Can we, then, who enjoy the clear light of 
revelation, do less than adore and extol tiiat Divinity which 
thus preserves a due balance in his works, and says to the 
destroyer, *' "^^^ fer shalt thou go, and no farther." — In- 
deed, the numerous species of the genus ichneumon seem 
to have been created for the purpose of keeping within due 
bounds the other tribes of insects, Any person who has 
observed the depredations committed in our gardens by the 
caterpillar of the cabbage-butterfly, may conjecture to what 
extent they would be carried were it not given in charge to 
the ichneumon of those insects to keep them within their 
assigned limits. In a word, were it not for this useful 
genus of insects we should not be able to stir, nor even 
breathe, without being annoyed ; nay, even suffocated by 
myriads and myriads of troublesome insects, which are now 
kept within their proper bounds, and answer the ends for 
which they were created. Mr. Kirby mentions, that in 
1788, an alarm was excited in this country by the proba- 
bility of importing, in cargoes of wheat from North Ame- 
rica, the insect known by the name of the Hessian fly. 
Th€ Privy Council sat day after day anxiously debating 
what measures should be adopted to ward^ off the danger of 
a calamity, the more to be dreaded, as they well knew, 
than the plague or the pestilence. Expresses were sent 
off in all directions to the officers of the Customs at the 
different out-ports, respecting the examination of cargoes. 
Dispatches were written to the Ambassadors in France, 
Austria, Prussia, and America, to gain that information, of 
the want of which, they were now so sensible ; and so 
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important was the business deemed, that the minutes of 
Council, and the documents collected from all quarters^ 
filled upwards of two hundred octavo pages ! 

The ravages of the insect just alluded to, which was first 
noticed in 1776, and received its name from an erroneous 
idea that it was carried by the Hessian troops in their stmw 
from Germany, were at one time so universal, as to threaten, 
where.it appeared, the total aboUtion of the culture of 
wheat : though, by recent accounts, the injury which it 
now occasions^ is much less than at first It commences 
its depredations in Autumn, as soon as. the plant begins to 
appear above ground, when it devours the leaf and stem 
with equal voracity, until stopped by the frost. . When. the 
return of Spring brings a milder temperature, the fly ap- 
pears again, and deposits its eggs in the heart of the main 
stems, which it perforates, and so much weakens, that 
when the ears begin to grow heavy and are about to go 
into the milky state, they break down and perish. All the 
crops, as far as it extended its flight, fell before the ravages 
{t first showed itself in Long Island, firom whenceiit pro- 
jceeded inland, at about the rate of fifteen or twenty miles 
annually ; and in the year 1789, had reached two hundred 
miles from its original station. I must observe, however, 
that some accounts state its progress at first to have been 
very slow, at the rate of only seven miles per annum,' and 
the damage but inconsiderable ; and also that the wheat 
crops were not. materially injured by it before the year 
1788. Though these insect hordes traverse such a tract of 
country in the course of the year, yet their flights on com 
Jand are not more than five or six feet at a time. Nothing 
intercepts them in their destructive career, neither moun«* 
tains nor the broadest rivers. They were seen to crosis the 
Delaware Uke a cloud. The numbers of this fly were so 
great, that in wheat-harvest the houses swarmed with 
,them, to the extreme annoyance of the inhabitants. They 
filled every plate or vessel that was in use ; and five hun- 
dred were counted in a single glass tumbler which was ex* 
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foieA b& them for a few ttiiirat^ with a little beer in it. It 
iaecytubft b6 ttrekvent bere lonietitiM, that wheat alsor, 
when growing, sustains a isierioli^ i^ajtur^- ftotn two species 
Mluilgi/the Seeds of which find their way into the stalk 
fHid ear ; and so fdarm^Qg was ^is disea^ at erne period in 
thil^ cbuBtrj, that H Was oonsidei^ t^ecedds^ by the legist 
#areto convene aeoiilicil, With Sir Josef^ Btoks as Pre^ 
istdeMf iti order to ^a^amihe' the cause, and adopt, if possi- 
ble, measures to preivent its increase. The result of their 
te^estigatibn was published in the transactions of the Royal 
(Society^ and iUustraled by acctirate drawings of the dis^ 
^asie in its v»iou6 istiaig^> made by that Celebrated artist 
Mh Bauer. - On the former subject of the i^tities causied 
1^ insectif, I send you> in ducidsition, four specimens of 
W^^te, aU of which Were taken from a nut plantation ih 
llie^grbiijaids of a friend at Edmonton ; who informed me> 
that althbogh tb«^ w^re many bushels of nuts on €he trees 
in the early part of the season, yet there Were but few but 
hM b^n destroyed by the ntraxerous inseets- of this genus, 
'Atcnrculio nucem; and which insects are produced in the 
felloWiiig manner : — ^Thepareht insect deporitS' on the out-*- 
fcide of a &ut> at the tiite when it is very soft a*id tender, a 
dngle egg ; this she coiltinue^ to do oia ether nuts until 
«he has laid her whole stock. When- the heat of the «ea*- 
mn has perfected the littiie caterpillar, it eats its* wily out of 
*^^ ^SSf ^* through the shell, inta the • niit, without the 
least injuring the external appearance of the nut. Its 
'bhief feed Mw is the coat of the niit, or that part which 
afterwaids' hardens into the shell ; and it continues to feed 
nn this'and the interior pulp till such time as the one be*- 
comes too hard and the other too dry for its sustenance. 
It therefeo^ begins to feed on the kernel, which is now 
grown^^o. lai^ as to afford it support ; and it is to be 
J^smarked, that this seenis ^ most pfovideiitial institict, for, 
had »lhe insect comihenced its attacks on the kemelwhen 
itwas smalJ, it Woiild have destroyed' that on Which 'all its 
<iltitt^/W6lfate^ depended, and that Which was th« prifacipal 
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food aUoltad it by. Naince (wbait in it joatfrptlks state; 
While ieedingy tt e^uteii%«ttaeiidB.to&e<IiQte. by :idi]filr 
it entered, ^gnawing away the cndea ao eff rto iBake than 
T&Ff found'and moeth:; fijr thk not fndjralhnrar it eiiffirt 
eient air, and ^ place ihlD^glx n^hieh it can expel tiie^partif^ 
eles>of itB imoMf buiit ia alao tiie paseage through ?»ludi^ 
vihea it i» full fed, and ready to nndargo its change, it 
makeei Jto'iivy gut Abent the month of Septmiber^ or 
peirhtt|i8'iMLeifhat kter, the nut beeomes ripe andi^^ id 
the^gfotfoid. Ult this time {the kncct^is gepemlljF prqpmed 
lor its eho&g», awi wori|is<ilsdfidm)ttgh the^ho^ 
is eome iHMPe 'in ddng, ae it ia much leas ia civcumfereaoi 
lihaa its body. It then burifa itself in the earth, and^ 
ibortly 4rfib^, • changes into a*ciyBaliS, in which state H v^ 
manMi tilL Ae fallowing spring^; and, about the begianiflg 
6f May^asaames the beetle form. Some species, whpdk 
anii^lat^ at maturity, and «t a time when the nut isaaeve 
grervm> 'perforate &e shell of ^the nut with the jaws whie^ 
yoirmi^ observe at the ^nd of their probe^is, and^thM 
t^ming round their abdomen, deposit an egg within the 
<ip6v»tig they have made ; and tlusi^peiation they continue 
to pemHU until th^ have deposited, in dkioeii't nuia^ 
thdr Whole steek ; when results^ aimiUtf to the first de^ 
•eeribed, are produced^ 

Years -sineerely. 



IV, — On the Flea and other Insects. P^ Thomas 

Carpenter, Esq. 

BEAR SXE, Lcmdon, D$cmbir^^, ^ffflU 

i 9K>weend ypu herewith fieneihi^m^dyipa of gbuSfthw 
•those il sent yon last montii ; and between which are pl^^/Md 
isi £n)m tha;h6ads of Beieml jfleas. 
muscular, power nf the. flea k really aMoniabiiig» Md 
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has fonnerly attracted much, notice. Various curious ex** 
pmments havet beeit tried to ascertain, its powers. Moufet 
lelates that an ingenious English mechanic named Mark, 
made a golden chain of the length of a finger, vfith. a lock 
to it, and which was draped by a flea. He had heard of 
another . that was harnessed to a golden x^hariot^ -which it 
drew with the greatest ease. , 

: Another English workman made an ivory coach with six 
horses, a coachman on the. seat, with a dog between. his 
legs, a postihon, jour persons in the coach, and four lac- 
queys behind it, and which, also were dragged by a single 
flea. At such a spectacle one wo\^ld hardly know .which 
to admire most, the strength and agility of . the insect, ,or 
the patience of the T^orkman. I have in my possession a 
^iSea with a golden .chain fastened round its iieck,. which. ^ 
kept alive some time, during which, the insect dr^gg^d Us 
<ihain about with the greatest ease;. it Js now^dcad^.f^d 
preserved inspirits of.^wine, .as a ^ curiosity, .said w.h^^ .1 
fihall be happy to show you when you pextfp.vour me with 

fft visit . ; •; ■ . ■ ' ■ .: 

: . Latreille mentu)ns a circumstance of a flea of a mod.erate 

^e dragging a. silver cannon, mounted oniWheel^,.that was 

•twenty-four times its pwn ^weight;: and whiqh, being 

charged with powder, was fired, without ,the flea beipg. at 

all alarmed. Socrates .appears, to have measured the leap 

of a flea, a]fid ? found c it es^tended to two hundred and fifty 

times its own. length ; a most astonishing leap ! It was as 

if a man of ordinary stature should be able at once to vault 

through the air to the distance of a quarter of a mile ! The 

manner in which flies breed and undergotheir metamorphosis 

are very singular, and somewhat similar to the silk-worm. I 

was curious enough'to brefed several in the following manner : 

Having' examined the bed on which my dog lay, I collected 

ia number of their eggs, which I ,put into a pill-box. .In a 

^ few days the eggs produced hairy caterpillars, which I Jfed 

with dead flies, and which the caterpillars eat in a very 

1 voracious manner. I : observed, occasionally, that they cast 
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their skins ; and in about ten days after their exclusion 
from the eggs, they spun and wove themselves little cases 
after the manner of silk-worms, in which they remained 
enclosed in the crysalis state about nine dlys, and then 
came forth perfect fleas, armed' with sufficient powers .to 
disturb the rest or even the p'eia6e of an Emperor ! 

Leuwenhoek states, that when he dissected the head (^ a 
flea in (wder to drsobver the instrument it employed. fcnr 
piercing 'With, he only discovered a sheath and two piercers. 
Now^'ih all' those which Ihave dissected, I have always 
found' a sheath'CK)mppsed of 'two parts,; with blades, like 
knives, and three other instruments, y'lZi^ : twa for piercing ; 
and a tube Ipr sucking the blood. In addition to whicfa^ 
I discovered (besides the pair of feelers at the top of. the 
head) t^0 antenhse, which lie within a groove, on» on each 
side of the head, kiid which I pointed out to my friend, 
MrlJdbn 'Curtis, who assured me that all authors oniEntON 
mology ' had overlooked these organs y and that he .consi- 
dered mie as the otiginal discoverer of them. 

It is fortunate that animals of a large size, as has been 
well remarked, and more especially noxious ones, have not 
been endowed with a muscular power proportionable to tibat 
of insects. A cockchafer, ' respect ' being had. tO' its size^ 
would 'be MX times stronger than a horse ;• andiif the ele- 
phant,^asLinnseus has observed^ was strong in proportion 
to the stag-beetle,'it would be able to overthrow, rocks, and 
even to level mountains. Were the lion and the tyger as 
strong and as swift apcording to their magnitudes as the 
cicendela.Bhd carabnsy nothing could have escaped them by 
any precautions, nor withstood them by- strength. Could 
the viper and the rattle^snake move- with a rapidity and 
force equal to that of ihejulus ^nd scolopendra, "whp could 
have avoided their venomous bite ? But the Creator, in 
these little creatures, has manifested his Almighty poweif 
in showing what he could have done had he so willed ; and 
his gobdness in not creating the higher animals with po«ver& 
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mod B vdoait^ eqaitl to tiloae of imtifitB^ whaeh voif^ Itaifc 
erased the curly dwoltklBon of tbe world be had made. 

I have inut sieiitiDned .(he ioaeot dcendeia^ imd as one 
spetdes of that genus has ekxneeuridiu fi^^ 
Ustory, I nour sfiod you ihe larva^ pupa, wd perfect 
insect of tiiti species^ the C. campestrM^ together with a 
sBort accomrt sf its faalHliB* The larva ^gs with incessant 
labour a cjdindridaL eavs or burrow^ in a warm sunny sandr 
haak, ftei^txdj lotfae great depth, when the siEe of the 
aniaal is condideced,^ of eighteen inches. To eJK^ct this, it 
eabrries out smafi masses of earth vagca ita laige conear?e 
)iead, asid having often oceasion t& rest, isi ascending this 
Itti^ilr, JTatare has provided it with a eoaple of slrong 
hooki^ which emerge fsam two tnVeicks on itsbaek ; with 
duose hfOolBsitfimB itsetf to the sides of its care ibir that 
|tarpose, ami haraig ftially arrtved at th^ jBumlii, casts off 
itahurtbeai^^ its cai^heing finidied> it lies with ka head an 
akrrel wiAi the thresfadd of its de% vraiting patiently for 
its prey. It is finnisfaed vrith six eyes, three oa eash side 
of ks head, sisular to those in some kinds of spiders ;<-^its 
tEBmeDdous jvws ave ea(& armed withasttrong internal 
toodi, withlhcse itaeizes any cardess insect which craa^ 
VBBUt emmf^, and the»» retreats hjsd&wards info its cave by 
Bseam of ils hodoi,^ which appear to perfoom the office of 
ibet,' and then devdars its victim; it then again returns to 
fteiQOiiliL of its oaae, and placing its€^ as before, waks 
ks expectation of anathcr unfertunate iiisect, and afler thus 
feeding its aleeasfeomed period, it finally retires into tbe 
iptevior of its care and passes into <he pnpa state. In the 
JMepa I harre simt, you will observe all the pads of the iu- 
im% ifisoet enveloped within a thin transparent coverings 
flttOt^ which Ae Whole may be distinctiy seen. When 
dailged into 4ie perfect insect, it presents a most splendid 
^pei^rddaoe, and, ut the same time, its powers of destniC"^ 
il^ are iner^sed; and the estreme vrioeity with which 
llMse teisects cau^thi^ rw or fly, renders faopeiess uy atr 
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tempt oC tibeir dd^itiEe^^ prqy, U> .^jid^ thw pJ«Btmfe- Ww 
do thiey di3S(^r^e th^ mrm giyw ^m^ rof the <yg§r jb^c^^ 
for tfeey : p^y ^ff^ ;tto whpk? io^^ct w?er; dwsy jforfidi^Albi? 
j^vsb If liich Kar<^ €siCh otji^ri ;we ; :«OTa0d wit)i piHw^rfW 
|a#ig^ ^owii;^ to wMt uw tiaey we appjioaibfe Im.^ 
i|l(Va»»tii^, yiQu >iU obeerF^ it. \^ m. i^«ft;.ib)i* if y(Mi 
/$|[ap^j^ th|B perfect iofiiiect yw wai^d.*hftt tfee tw©;8^ 
.^ftfe^t j&x^ liire ciompjQ^nd ottea, je^skfbtoiig i^^ii^Rfty Aftft* 
m^d i^s\m>t «yc». I, Initvc. di^ft^tieid oae ^f tbeae^ w4 
^pIfifOed it between tvto^^ps of gMs,«a3id.wbiGb4QOw ^w^ 
^ki^d m wWoh you will perceive thfe Qumerous lwi9»8. 'in tte 
<K)Qiie9 ; : amd al^o 4^t iii eachkos the iinage^faoy,.^^^ 
may be distinctly eeen. Between the same Aip^ of gl^i^ 
jire tike9:]9e pl^ed two of the palpi fn>m:iihe same inf^t* 
With these objects, I likewise send you five Of .0^ QPi** 
mon fiel4 beetles,. No. 1, the elaphrus, ripaiius; No. 2^ 
JB. cupreus ; No. 3, nitiophiJus i^guttalu9 ; No. 4, N. aqua-^ 
ticiu : aiid.No. .5, bomkidium ru/!^, in older diat you may, 
examine their heads, thorax^ and wing-cases. You will 
find in these the characteristics, of. a Divine workmanship ^ 
and they plainly show that the Almighty has set his pe- 
fmbar viarks on every work of his bands ; varying the cha*- 
faotera in titie various specie^: of inse^, no.wo^rfcof )m 
^pears/to be ovj^looked ; every thing bears aopie imf^e^ 
fiiveimauk of \m sk^l and wisdom ; and every insect seeow 
tQ be SA much jander his care, and equally, provided ibr, » 
the kigb^ ofders <xf animals. Witness the instinct he giv^ 
Jtaall the insect trib^ to deposit their eggs on such plaute 
And. ift such places as will affiled immediate food for tbftir 
young wlftejQ excluded fcom ttem ;. yet, in numerous caseSf 
the parent insect, in its perfect state, never feeds, at all^ 
pfyl if it takes any sustenance, it is merely die nectar < .of 
flowers. 

The colours of some insects «re»plei»did beyond descrip. 
lion. The c^n^ rosa^ for example, which we have together 
«Q often contempls^ted with Relight under th^.microsoopeb 
The pieoe of butterfly's wing, ^diich I pow send you, also 
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affords another proof of the exquisite skill displayed by its 
Creator; place it under your microscope and you will then 
observe that the wing is covered with two layers of scales 
or feathers^ in a similar manner to the slates placed on the 
roof df a building. Now remove one of those scales which 
h almost invisible to the eye, and place it imder that inlet 
tp another sense, the microscope, and you will perceive in 
this nearly invisible speck nine or ten rows of most exquir 
mte chasing or embossing. Again, examine^ one of your 
own wheel-animalculsB, whose nfitural size is considerably 
less th^ the point of a fine needle, yet you wiU perceive 
as much organization and machinery displayed therein as 
■in the large animals. Other animalculaB in your posses- 
sion also exhibit organs equally numerous, although not 
half their size. 

" Gradual from these, what numerous kinds descend^ 
Evading e'en the microscope itself! 
Full Nature swanns with life : one wond'rons mass 
.Of animals, or atoms organized. 
Waiting the vital hreath when parent Heaven 
Shall hid his spirit hlow." 

• One would at first think that a view of the intestines of 
any animal, could, under no circumstances, afibrd any very 
pleasing spectacle to the eye of any but a scientific specta- 
tor ; but any lady who is fond of going to an exhibition of 
fine lace, would experience an unexpected gratification 
could she be brought to examine those of a caterpillar un- 
der a microscope ; with what wonder and delight would 
she survey the innumerable muscular threads that in 
various directions envelop the throat, stomach, and lower 
intestines of one of these little creatures ; some nmning 
longitudinally, others transversely ; others again crossing 
each other obliquely, so as to form a pattern of rhomboids 
or squares ; others surrounding the arteries and veins like 
so many rings, and almost all exhibiting the appearance of 
being woven, and resembling fine lace ; one pattern orna- 
menting one organ; another a second, and another a third. 
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Thi6 will suffice to give her some idea of this part of the 
muscular structure of these little creatures ; and for the 
astonishing number of muscles in these despised insects I 
caipi jefer to page 281 of your last volume. 

Perhaps we have been too much accustomed to look 
upon insects as so many rude scraps of creation, and to 
rank them accordingly amongst the refuse of things. 
Whereas, if we examine them without prejudice, and with 
a little attention, they will appear to form some of the most 
polished pieces of iQivine workmanship ! Many of these 
are bedecked with a profusion of finery. Their eyes are 
an assemblage of microscopes, whose mechanism is incon^ 
ceivably nice, and finished in the highest perfection. Their 
drqss has all the variety and lustre of colours ; it is self with 
an arrangement of the most brilliant gems, and bordered 
with fringes richer far than those of the most costly silks* 
Their wings are the finest expansion imaginable ; cambric 
is mere canvas, and lawn as coarse as sackcloth, when com- 
pared with those inimitable webs. 

The cases which enclose their wings glitter with the^ 
most glossy varnish; they are scooped with ornamental 
flutings, and are studded with radiant spots, or pierced 
with el^ant holes. Not any among them but are equipped 
with weapons; or endowed with a dexterity, which quaUfy 
them to seize their prey, or escape from their foes ; to dis- 
patch the business of their respective situations, and enjoy 
the pleasure of their particular conditions. 

If we turn our eyes to the minutest parts of animal life, 
we sh^l be lost in astonishment ; and though every thing 
is alike easy to the Almighty, yet to us it is a matter of the 
highest wonder that in these mere specks of life we find a 
greater number of members to be put in motion, mcH^ 
wheels and puUies to be kept agoing, and a greater variety 
of machinery; more elegance and workmanship (so to 
speak) in their composition ; more beauty and ornament in 
their finishing, than are seen in the enormous bulk of the 
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Q];^edile, the elephant, or ih^ wbale. Henc^ we I^^i'fii :^b|ij 
W.atom is to God a^ a world ; and a worljd but a^ an 
^tom ! Just as to him one day is as ^ thousaj^d y^8tz$, 9^d 
a thousand years but as one day. ' ^E^very species l&ewi9e 
of, these animalculaB may serve to correct oui; pride, and 
^ow us how inad^u9i;e our .notions axe to the real P9^ure 
of things. .I{ow exlrenvely Uttle can we pos^^jr l^iiow 
^ther of the largest or the smallest parts of the cre^ition. 
We are furnished with organs capable of only 4isQe'n^ng to 
^ certain degree of great or little j. all b^yoi^d is aa iar 
Itbpve the reach of our concepjUons as if it had novel exr 
isted ! The Uttle insight that we do obtajn into ](>I^atnre>'9 
works are reaUy all of them the ofispring of sc^ientific re- 
search ; yet, partial and uncertain as oiur laibpi^rs are, a 
l)rief gleam will occasionally enlighten the darksome path 
of the humble inquirer, and give him a momentary glimpse 
of hidden truths ! Let not then the idle a^d th§ ignorant 
scoff at him who gives an unemployed hoijir to. investigate 
an insect, a shell, or even a leaf of tt^ofiSjt '^ in ways of 
{pleasantness and piaths of peace/' They are all the forma- 
tion of a Supreme Intelligence, and lead us^ by gentle grar 
dations, to a luiowledge of in&^ite wisdom ; th^ hav>e 
^iQ^d and amused n^any of us in our eo^rthly state, fmd 
h^ve bettered us for our phapge tp -^ new and IIQ^^ perfect 
gtate of being. 

" The humblest 1hi4 t^s^t l^lofli^oms to, the zoom, . 
T\iie meanest insect on its bosom borne, 
^ Livebythejfiat of Hiat Mighty Hand, 

Who laimchod the ftpheses, and bade the sides expand." 

\Vi no part of hi$ wf^ks is the hand of an Almighty and 
^-wise Ci*ef^tor .xQore visibly d:iaplayed than in these mi* 
nuti$B of creiatioi) ; ^o that they are equally tas worthy of 
the aHetntion and M^dy of the Christian philosof^er as 
9^y ^ the higher departments of the animal kingdom* 
Apd ^ praise is due to Him^ for placing hefore our cy^ 
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f6r our intortaiBineDit and instnu^on, such a miniite but 
l)eautiliil moving picture of symbols 9Ad agents, perpetually 
I^Aeeting Ms glory, and working his wiU. 

* - * ' 

" How sweet to muse upon lus skill displayed 
(Infinite slull) in all that he has made : 
To trace in Nattuie's most mitittte design 
The Qignatwe wi stamp of ixtrt^x divine ; 
Contntance intrica^, expressed wiUi eaasi 
Where nnassisted sight no beauty sees ; 
' The shapely limb, and lubricated joint, 
Witibm tilie BBian dimensions of a point ; 
Mnaeto and nerve» iiiisacaloiiidy spvn. 
His mighty, work, who jipeaks, and it is done j 
Th* invisible, in things scarce seen reveal'd, 
Tb whom an atom is an ample field*." 

I axa, dear fiior, 

Your obliged friend. 



IV. — On Improvements in Marbling the edges pf Books 

and Paper f. 

This art is confined to a few persons only, who tajte great 
pains to preserve it secret, and will not make any cominii* 
nications thereon, but under considerable reifiuneration. 
One of the most sidlful workmen in Ban9, to whoqi I had 
rendered some essential services, was, however, wflhng in 
return, to initiate me in his mysteries, and execute his pro- 
cesses before me; and he l&ewise furnished me with the 
neoessary detaals, to enable me to describe them ; not, 
liOweTer, without my engaging to conceal his name, lest it 
might draw upon him die ^nimadv^r^ons of his fellow- 
Workmen. The following is the process :— ' 
' The utensils employed by the marbler are not v^oy nu-' 

. . ■ . - I 

> CowFia's ** Retirementk" 

t From the JDietiofintfire T€chHBlogiqu>e, iec0« - ^ 
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merous r-^Firstly^ a vat, formed of oaken planks, well 
fitted together, so as to be perfectly water-tight. Secondly, 
a small cylindrical staff. Thirdly, several earthen vessels, 
to contain the colours and other preparations. Fourthly, 
a small portable stove, or furnace. And fifthly, a grinding 
stone, of porphyry or marble, and a muller, to grind the 
colours, are, however, indispensible Requisites. 

On the preparation of the gum. We put into a proper 
vessel, half a pail full of water, or about seven or eight 
litres, and dissolve in the cold, ninety-one grammes (three 
ounces) of gum' tragacanth, stirring it frequently for six 
days : Liis is termed the couch, or bed; and upon this bed 
are to be spread the colours which serve to form the 
marbling ; they do not, however, mingle with each other. 
This quantity of gum is sufficient for marbling the edges 
of four hundred volumes. 

We must likewise provide a solution of gum much 
stronger than the above, in order to encrease the thickness 
of the bed, when necessary ; of which we make proof in 
the manner to be hereafter described. 

Preparation of the ox-galL^-^We put the gall into a 
dish, and add to it an equal* weight of water, and beat the 
» whole up, well together; we then add to it eighteen gram- 
me of camphor, which has previously been dissolved in 
twenty^five grammes of alcohol, and again beat up the 
wj^le 'thoroughly, and pass it dirough a filtering paper. 
This preparation should not be made earlier than the day 
b^re it is to be used, lest it should spoil by keeping. 
' Preparation of the wax, — Over a slow fire, and in a 
glazed earthen vessel, we melt yellow virgin wax ; when it 
jis melted, it i^ withdrawn from over the fire ; and ,we then 
mix with it, by degrees, and stirring it continually, a suf- 
ficient quantity -of essi&nce of turpentine, to give it the 
consiste^ce of honey. We ascertain when it has attained 
the proper degree of fluidity, by putting a drop of the 
mixture upon the nail, from time to time, and letting it 
cool ; and ^dd more of the turpentine if it is too thick. 



th^ Edges of Books and Paper. 29 

Like the ox-gall,: the wax iuustnot be prepared too long 
before using it. 

Of the colours* — ^We do not employ the heavy mineral 
colours in marbling; animal and vegetable colours, and 
the ochres, are the only ones which can be employed with 
success. The other mineral colours are too heavy, and 
could not be supported upon tlie surface of the gummed 
water- 

For yellow f we employ Naples yellow, or the yellow lake 
from weld. The golden yellow is made with terra de Sienna, 
in its unburnt state. 

'.. For blues, of different shades of strength, we use the 
best indigo, known by the name of " the flower of indigo." 

For red, we either employ carmine, or carmine lake. 

For brown, umber. 

For black, ivory black. 

The white is produced by the gall itself. 
. Green is produced by the mixture.of blue and yellow* 

Violet, by yellow and red. 

And aurora, ^3 in ordinary paintings. 

The ^erra de Sienna, the flower of indigo, and the car- 
mine lake, are employed separately, in the manner we shall 
describe, and make very, fine and sharp figures, which may 
be varied, to infinity. >. ^ 

On the preparation of the colours. — ^These are to be 
ground V€^ fine, and made .into mixtures, of the consist- 
ence of a thick soup, or boullie, either upon the slab of 
porphyry, or one of marble, with the prepared wax and 
water, together with a few drops of alcohol. When they 
tgre well ground together, we take up a sn^ quantity 
. of the colour with a palette-knife, which we incline, and 
' let the Qolour fall upon the surface of the gummed water, 
to prove its consistency » When each colour is. ground and 
mixeji up, it must be put into a pot, and kept apart from 
the others* 

• On the preparation of the marbling vat. — From the 
vessel which holds the prepared gum^ w& take a sufficient 
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quantity of it to cover the bottom of the marbfing vat, to 
the depth of an inch at least. We then add 200 gnynmeft 
of ahim, in fine powdev, and beat it well up, to dissolve 
the ahim. We then put a spoonful or two (^ this prepared 
water into a conical confectionary pot, iii order to make 
the necessary triab with it, to aacertahi whether the 
gummed water be of the proper consistence for use, ad 
follows: — 

We take a little of the colour which has been ground of 
a sufficient consistence with the prepared ox-gan> and 
throw a drop of it upon the gummed water in: the conical 
pot, and stir it in a circular manner with the small rod; If 
it extend well, and form a spiral figure, without dis** 
solving in the gum, it is sufficiently strong; if, on the Con- 
trary, the colour will not turn, the gunm[ied water is too 
thick, and water must be addedto it, iandbe wt^l mixed 
with it, by beating it up; but if the colour spread too 
much, and dissolve in the gummed water,' l^en some of 
the stronger prepared gum water must'be addedto* it, which 
was kept in reserve for this purpose. At erwy time of 
adding eiiiier<^ater or gum, the whole must be well beaten 
^^to make the mixture petfect. After ^eveiy trial, thfe 
iconical vessel must be emptied, and its conMiits thrown 
aside, and a fresh portion of the gummed water- em^iloyed. 
IVhen we have ttius brotight the - gu m tee d ^at>» 'W the 
'desired consistcttice, it must be passed thnmgfa.St' siete'in^ 
the marbKiig Vat, to the height of an in^h, ats'we hav^ be- 
icflte said ^ 

IPhetnatbling vat being thus prepared, and «itt4fce cdlouts 
ground and thid^ened with tilie 'prepared wax, and ox*gsill, 
iSo that they be not either of tck) thick, nor of too thin, a con- 
«istence, we first take the gall, and spread more or less of 
it upon the gummed water. The colour which we first 
.throw on^ is loss^thick' than the succeeding one, .and that 
again thicker than the first, and so on. We first ifcrow oh 
the red for instance. AH' the other colours intended td be 
used arc then thrown on, one after the other ; that^rhieh 
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h laid dn «ee<:Mid^ pr^sdea the first on aH Bides ; and as the 
number <f( the eolours is the more considerable, so the first 
is spread, and occupies a larger space. When all thie 
cdlbttfs which we would employ are thrown on, if we desir# 
that the marbling should take the form of a vblute or 
6pir£d> we hold the rod upright, aiid then carry it dong 
amongst the eblours in a spiral manner. The colours are 
thrown on with a kind of pencilmade by the marblet»^ 
thus : — ^They take for the handles the twigs of osier, about 
afoot long^ and two lines in thickness; thtsy also employ 
about a hundred hog's bristles for each pencil, and of the 
greatest laiigth possible; they arrange these bristles all 
around the smaller end of the twig^ and tie them strongly 
with packthread. Tliese pencils, with their long bristles, 
m6re i^esemble brooms than pencib. With the assistance 
df these pencils^ they throw on, here and there, all ovet 
the gummed water, the first colour ; then, in the middle of 
that, fhe second ; theh the third, &c. ; so that when they 
lire spread, these dets of colours appr<)ach one another \ 
they then stir theih in ar spiral or other shape, as they judge 
tieoessttfy. We^shedl give an example :— 

Suppose vre would give the marbling the form known by 
that of " the partridge^ s eyeJ^* Wie prepare two tiiits of 
blue with the flower of indigo; the one, such as we have 
before-mentioned, and which we designate t^ the name 
ittdigo. No. 1 ; the oth^r, in a different vessel, and to 
"vrhieh we^dda Itfrger proportion of the prepared gall, and 
^^rm indigo. No. 2, we first throw on the carmine lake ; 
0eo6ndfy^ the frrra^ Sienna i thirdly, the indigo. No. 1 ; atid 
ft^rthly,1}ie' indigo. No. 2 ; after which we throw on, with 
^ jetkj two dropsr of essence of turpentine. 

The blue, No. 2, last laid on, ^tends ^U the other 
•colours, -and affords a dear blue in spots, which produce's 
lirfine^eet. It is to the essence of turpentine that this 
effect is 'Owing ; we should therefore add a little of it to aH 
the colours which are to be thrown on last ; it would bfe 
^iseless to nriix it with the preceding ones. 
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. When all is thus disposed, the marbler takes eight ot 
ten volumes, and commences by marbling their front edges, 
which he first prepares by laying the back of each yolmne 
upon a table ; h^ then turns back the boards, and applies a 
clamp, which he affixes by screwing its jaws close, and thus 
levels the front edges. He does the same with all the 
other volumes ; he then takes each up between both his 
hands, and plunges it into the vat. Thus the front edges 
are marbled. 

He then takes the same volumes, loosens the clamps, 
and strikes upon their ends to make them all enter the 
gummed water at the same level ; he then again clamps 
them and treats them in a similar manner. 

The marbler can vary his patterns ad infinitum ; they 
depend upon his taste both in the arrangement he gives 
to every colour which he employs, and iu the number of the 
colours used. 

Paper is marbled in the same manner, and with the same 
colours, prepared and thrown upon the gummed water in 
the vat, as the edges of books. But instead of using a 
round staff, we use combs, with teeth more or less apart, to 
form the volutes, or any other figure we please, and which 
may be Taried to infinity. 

All the address consists in adroitly placing the sheet of 
paper fiat upon the surface of the gummed water which 
supports the colours, and to withdraw it again without 
deranging them. In order to do this, the workman takes 
between the^thumb and fore-finger of one hand, the sheet, 
in the middle of one of its ends ; and with the other hand, 
and between the thumb and fore-finger also, the middle 
of the other end of the sheet He then lays the sheet 
upon the gummed water, and again removes it, without 
sjufFering it to slide upon the coloured surface. He 
then hangs the sheet upon the bar of a frame, with the 
coloured side outwards, to evaporate the water, and to 
dry it 

This sheet being thus finished, he marbles a second, and 



Oh making Slidifig-Rnles, 33 

Boon ; but he always adds fresh colours after every one is 
dipped. 

When the sheets are dry, they are waxed, glazed, and 
folded for sale. 



VL— On Improvements in the Manttfacture of Sliding- 
Rules» By Mr. Samuel Downing. 

Thb change caused by the adoption of the imperial 
weights and measures, rendered', of course, the old sliding- 
rules used in gauging, &c. useless ; and made it necessary 
to create a large supply of new ones for the use of the 
excise. This necessity also caused ingenious men to turn 

. their abilities to account, in contriving more facile means 
of multiplying the logarithmic and other scales upon tiiem, 
than by the old and tedious method of transferring copies 
of the oiiginal divisions to the stocks and slides of the 
rules, by the help of the square and dividing knife, and the 
marking punches, &c. usually employed. One of these 
ingenious workmen, Mr. Samuel Downing, lately gratified 
the Editor with a sight of several of the instruments which 
he made expressly for this purpose, and which completely 
answered, in producing thousands of sliding-rules, equally 
accurately formed and divided as the original patterns 
were, which were given hini to copy. And, although a 
similar cause for such an extraordinary display of talent 
may not again occur in our days, yet it is highly desirable 
to record some of the methods then had recouse to by him, 
for the benefit of other countries, as well as our own. 

On a compound plane J for rebating the edges of the slides, 
— It is highly necessary that the slides of these rules 
should accurately fit the grooves in their stocks; but instead 
of using the single-ironed rebating planes, commonly em- 

' ployed for this purpose, Mr. DownTng made a compound 
plane, in which no fewer than thirty-six irons were com-^ 

VOL. IV. D 
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bined, in opposite pairs; and each individual iron ctf 
which performed its part, in cutting a distinct sha^ying ia 
succession^ off the sUde, as it was driven along through 
them by the workman ! In this manner, and in an ii^st^t^ 
the slide was perfectly equaUzed in its breadth throughout, 
at one operation only. Mr. Downing passed a slide, 
formed as usual, of box-wood, and previously planed to a 
proper breadth and thickness, through this compound 
plane, and convinced the Editor of the fact above stated^ 
from an ocular proof thereof. 

On the Editor questioning him how it ws^s possible to 
adjust the irons so as to cause each pair of them to cu^ 
sufficiently, and yet not take off too much from the shde^ 
in its passage through them ? he said it was done vnth th^ 
utmost facility, and in the following manner : — Each iuT 
dividual iron was bound fast in its place by a screw^ in-r 
stead of a wedge, as in ordinary planes; and, on loosening 
the screws, and placing the prepared sUde between the first 
pair of irons, he merely brought each iron into contact 
with the sides of the sUde, by gently pressing equally oq 
bpth their outwaxd ends, and then secured the irons tightj^ 
by binding the screws upon them. On brin^g the slide 
back fbm between the irons, and again pushing it forward^ 
a little, he then found that each iron had performed it^ 
intended office, in taking off a thin shaving from thQ 
«dges of the slide. This part of the shde, thus reduced, 
was theif placed between the next pair of irons, and which 
wereialsp, in their turns, adjusted^ in a. similar manner to 
the first pair, and performed their part in farther reducing 
the sides of the sUde, Mrhen pushed through them* In 
short, by thus repeating his trials, and altering the, forms of 
the edges pf his plane-irons, as was indicated by the effect 
pjroduced by them upon the slides, he finally adjusted the; 
plane to the degree of perfection requisite. 

The body of this compound plane was formed of hard 

Spanish; m^^(>gi^^y^ ^^ ^cb iron had its separate eye tq 
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it ; and the planiB being laid in a hoiizonta! positidn^ the 
shavibgs escaped from the holed made oil each side of it,- 
t)n passing the slide through them, by the help of afa^thfel^ 
instrument, which had handles to it like thbse of aii biy 
dinary narrow plane, and which was passed through a sKt, 
formed in the middle of the compound plane, so as ta 
reach down to the slip of box-wood, or sUde, pltoed belbit 
it; and by means of a thin projection formed on'itis undet 
side, to catch hold of the slide, and carry it dlbhg "vrith it 
through the plane. It is, however, obviously quite ini|)os- 
inble to describe these instruments accurately, without fu]> 
nishing figures thereof. 

On thested types employed for imprinting the divisiohs 
andjigures upon th^ sliding-rules. — In order to avoid the' 
risk arising from hardening and tenipering stee^ aftoiir' 
finishing it, as usual, and which niight hate considembly 
lessened the accuracy of the workmanship of these ^9^6e2 
typ^fMt. Downing very judiciously formed them of cast- 
steel bars, fbrged to a proper thickness, length, and* 
breadth ; and previously hardened and tempered dowti to • 
the spring temper, so as to be just capable gI being Mei by ' 
hard Lancashire fillEis. In this manner, and with the sacri^ 
fice of a few files only, and considel^ble patience and skilly 
h^ succeeded in transferring to sharp ridged liiade aerpss 
the flat edges of several of these bars, by filing away, on 
each side, the original logarithmic and otheir divisicms idt 
the pattern Scales furnished him; the letter^ and figured 
bang also, as usual, ciit or raised oa the edges of other 
steel bars. These bars were then bombined in proper or^*' 
der, in strong metsd frames, which were placed within the ' 
still stronger frame of an iron pfess, actuated by a screw in 
its centre, with a lever to it ; and which screw urged for- 
wards a stout bar of iron, made flat on its inner edge, and 
guided by the sides of the press-frame. The whole being 
laid upon a proper flat support, the stock of the sliding- 
rule, or the slide, as it might be, was placed in contact 

dQ 
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with the faces of the corresponding steel bars or types^ with 
the raised divisions. Sec, upon them> and a bar of hard- 
wood was then laid at their backs, and between them and 
the moveable bar of the press ; and, on a due pressure being 
Exerted, the types were thus indented into the surfaces of 
the box-wood stocks or slides. And, in case of an undue 
degree of pressure being given to some parts over others, 
Mr. Downing equalized it by removing the corresponding 
parts of the surfaces of the bars' of hard-wood, which were, 
as above-mentioned, placed behind them in the press, 
by scraping them, so as at length to produce the desired 

effect. 

The lines drawn lengthways along the divided surfaces 
of the sUding-rules, were produced in the usual manner, by 
the help of toothed gauges passed along them : and the 
Blackening of them and the divisions was likewise effected 
in the usual manner of the rule-makers ; namely, by wiping 
the surfaces over with fine charcoal, ground off by rubbing 
a piece of charcoal upon a proper stone with Unseed oil, 
and working it into the divisions ; and which was after- 
wards cleaned off the plain surfaces of the rules, and thus 
left the charcoal and oil firmly fixed in the indentations. 

We are sorry to add, that after all the great pains taken 
by Mr. Dpwning to insure accuracy and dispatch on this 
important public occasion, and the execution of several 
thousand slidiag-rules, he finally lost his reward, owing to 
the failure of the person by whom he was employed. 

, The grooves in the stocks of the sliding-rules were formed 
m the usual manner, by planing them and undercutting 
iHx&ofi with proper tools; but which does not require such 
skill as in the equalizing of the slides. 
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VII.— O/i Two Circular Instruments answering the pur^ 
poses of Sliding-Rules. By Mr, B. Bevan, Ciml 
Engineer, and Mr. Lamb. / 

Mr. Bevan lately favoured the Editor with a sight of one 
of these very portable and convenient substitutes for the 
sliding-rule, which he had caused to be made in the fol- 
lowing manner : — 

In a circular plate of brass^ of about three inches^ in 
diameter, a cavity was formed deep enough to receive 
another thin circular plate within it, and having a flat rim 
around its face, with logarithmic divisions formed upon and 
around it, corresponding with those upon and around the 
face of the circular plate. Both plates had likewiie central 
holesj into the larger one of which a steel stud was firmly 
affixed, having a short cylindrical stem formed upon it, on 
which the smaller or moveable plate turned. A groove was 
also formed around the upper part of this stem, into which 
the forked end of a thin steel spring was fitted, which was 
secured to the moveable plate by screws ; and, springing 
outwardly, it produced a proper degree of friction to retain 
the moveable plate at any required situation, and also pre- 
vented it from coming off the steel stud. 

This instrument was very portable, and completely an- 
swered its purpose. ^ 

On mentioning this cii'cumstance to Mr. S. Downing, he 
immediately showed the Editor another circular instrument 
of the same kind, which was made by a Mr. Lamb, an in- 
genious workman as a watch-maker, of his acquaintance ; 
this instrument was smaller and Ughter than Mr. BeVan's, 
and was formed of a circidar plate, with a cylindrical rim^ ' 
accurately fitted by springing^ into a circular ring, with a 
groove inside it, Uke a spectacle-frame ; and such was the 
great nicety of the workmanship, that the plate turned in 
its firame with a proper degree of steadiness to enable it to 
remain in any required position. By this construction, not 
only great lightness was obtained (a very desirable thing)^ 
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but it likewise afforded a facility in forming logarithmic 
divisions on both faces of the instrument^ as in a double and 
triple ratio for instance ; whereas Mr. Bevan's instrument 
can only admit of receiving one series of divisions upon it. 
Both are, however^ exceedingly valuable instruments; and 
w^ must ever consider any faciUties which can render 
these expeditious^ portable^ and convenient ready-reckorters 
more generally employed than at present, aa highly service-r 
able; and the more especially since Mr. Bevanhas fur- 
nished us with the means of rendering them serviceable in 
a jgreat variety of ways little thought of by the world in 
general. « 



VXIL— On Morocco Leather^Dressing*. 

The tnie Morocco leather is made of goat-skins, tanned 
ai24 dyfd on thdx outsides. Sheepskins are treated in a 
i^bnil^ xnaimer. It seems that this leather is termed 
Morocco loader, from the art of dressing it being originally 
brought frotn that country*? •^ 

t Tbi^ manufacture was established in France, towards 
th^ middle of the eighteenth century. The first accounts 
of the manufacture, of Morocco leather in the Levant, were 
given by Granger, a surgeon in the^royaLnavy, and an ex- 
cellent observer ; who made voyages to different countries, 
by Qtder of the minister, the CoUnt de Maurepas ; and 
^CQQSsi^rely transmitted to the Academy the most valuable 
di^cOTj^r^^ in divers branches of the manufactures, as well 
a3 in natumjl bist^. His description of the art of dressing 
l^Ioroccd leather, which, with other processes, he saw exe- 
cmted in the Levant, is 4a'ted in the year 1735, and the 
detaik of it were published by Lalande, in- the Encyclo- 
pedia?. Since this period,. many estabUshments for dressing 
Mi)ix>cco leather have been formed in France, and espe- 
cially that of M. Fauler, at Choisy-le-Roi, which is become 






'S,ii3fai,t]fi&Dict%onnniH Technologi^ui, 18!28«t 



On Morocco Leather" Dressing. * 39 

€he most important and celebrated, for the supericmty of its 
products. 

It would be useless for us to describe the details of this 
manufacture in its commencement; and whifeh followed 
the processes described by Grianger, and publi^ied by 
Lalande. They have also lately been much simphi^ ia 
their manipulations, and improved in others which were 
hurtfiil ; so that the manufacture has rieceived some real 
improvements. We shall now proceed to deiscribe several 
i£ these ameliorations. 

The skind which are employed in this manufacture, are, 
as we have abovesaid, those of goats and sheep. The first 
of these are not only mwe pliant, but their surfaces are 
smoother, and they are likewise more durable than tholse of 
sheep, but their employment is restricted, on account of 
Aek high price. 

The manufacturers in Paris procure their goat-skins from 
various places ; in France,, those from Auvergne, PoitAi^ 
and Dauphiny, are preferred. They also procure quanti« 
ties from foreign parts, and especially from Switzerland, 
Savoy, and Spain ; the last, in particular, are much sought 
for, on account of their strength and other good qualities ; 
so also diose of France are esteemed for their thinness. 
The manufacturer has it thus in his power to make hi» 
choice in r^ard to these qualities, and also to lay aside 
those skins which appear defective, or are unfit to receive 
tile finer dyes, especially the reds. It is nevertheless im-- 
possible, with all his care, to perceive in this selection the 
^ight cuts made in the skins by the knife oi the flayer; ot 
the sunall lumps 'left in them, from the punctures of insecti^ 
bat which are, however, mifficient to render the skins 
greatly defective, when they are to be dyed red, which is a 
colour the most delicate, and requires the highest perfec* 
tion in the skins : and dius the manuiacturer is fi:equentty 
obliged, in the progress of the manufacture, to submit hi& 
skins to new inspections, and to class them for dying ; that 
is te say, to reserve the defective ones for the darker Iiat8, 
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and employ the finer ones for the brighter colours^ and 
especially for the reds. 

The goat-skins are received in packs^ in a dry state, and 
therefore the first process they are subjected to is intended 
to soften them, and to open their pores, in order to enable 
the substances employed in the succeeding operations to 
penetrate them. This object is readily obtained by im- 
mersing them in stagnant water for a longer or shorter time, 
according to their degree of dryness, their thickness, and 
the temperature of the season. In this first steeping they 
undergo a kind of fermentation, which oannol be carried 
too far, without danger of their beginning to putrify, and 
consequently necessarily altering their quaUty. It is 
practice only which can guide them, as to the length of 
time required in steeping them ; and which may be from 
two to five days. When they think that the skins are suf- 
ficiently softened, they avail themselves of this state to 
gite them their first dressing upon the horse, in order to 
separate any morsels of fat or flesh which the butchers 
ipay have left upon them, and which were not visible in 
the folds which were formed in them during their drying* 
After this preparaticm, they are again steeped in fresh and 
cold water for twelve hours, and are lastly rinced in similar 
wiater. 

When the skins have been well drained, they are put 
into square pits, filled with lime, mixed more or less with 
water. These pits are generally constructed of stone or 
wood, and are about four or five feet loiig, and as many 
deep. The intent of this new immersion is to dilate the 
reticular tissue, and thus to loosen the roots of the hair, 
and permit it to be removed eadlily. In this, as well as the 
preceding operation, certain changes occur, which habit 
only can indicate. Thus, it is by no means a point of in- 
difierence to leave the skins for a longer or shorter time in 
the lime, it is also necessary to graduate its action, and to 
follow a series of continued observations, in order to seize- 
the precise moment when the proper effect has been pro- 
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dueed ; as^ otherwise^ the lime, by a too prolonged action^ 
may exercise an injurious influence, and the skins will be* 
come swelled and spongy. We thus see, that we must 
carefully guard against the corrosive action of the lime, 
according to the greater or l^ss fineness of the skins, and 
the temperature of the atmosphere ; as it is certain that its 
action is greatly accelerated, when the, heat of the air is 
increased. 

In order to proceed with more certainty, the steeping of 
the skins in lime-water is usually commenced in those pits 
where,. from length of time, the lime has become partly 
carbonated, by remaining in contact with the air, and its 
action has become less energetic, and then to finish with 
those pits in which fresh lime has been put. It is also ner 
cessary in this process to observe a due period throughout; 
and that its progress be neither too quick nor too slow. If 
the pit be too strong, it will be seen that the skins are 
powerfully attacked by the lime, after a day or two's im- 
mersion, and it becomes necessary therefore to remove them 
into a weaker one. If, on the contrary, we find at the end of 
twelve or fifteen days, that the hair is not loosened, thea 
we must have recourse to a pit capable of acting upon, 
them with more power. We must also take care, during 
each immersion, not only to lift the skins from time to time^ 
in order to permit the lime to renew itself, and to penetrate 
both sides of the skins, but we must also take them out of 
the pit, and replace them again, at least once in every two 
day's time. 

When they have been steeped for the proper time, they 
are taken out of the pits to be scraped, in the following 
manner :— Each skin is stretched over the horse, and with 
the aid of a blunt round knife, similar to that used by the 
tanners, the hair is removed ; in order to do this, it is suffi- 
cient to pass the knife backwarda and forwards over the. 
entire surface of the skin, at the same time exerting a slight 
degree of pressure. This operation being finished, they. 
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proceed to^the succeeding one, which consists in completely 
freeing the skin from the particles of lime contain^ in it ; 
this is highly essential to the final success of the process^ 
yirhich the lime would entirely frustrate, by giving to the 
dyes, a great number of shades, which, from their multi- 
pUcity, would be exceedingly expensive to remove. This 
process has, however, lately been greatly simplified, with- 
out lessening the final perfection of the work. They com- 
mence by laying the skins to cleanse themselves in a river 
for one or two days. They then pr(^eed to clear the skins 
from auy small portions of fiesh which may still adhere to 
them. This operation requires great care, and oonsideF- 
able practice, to detach them cleanly, and without injuring 
the skins. At this time also they shave and equalize the 
thickness of the skins. 

. They next dress the hair sides of the skins with the 
qusrce, which is a long flat plate of stone, of a fine and 
haid qAiality, being a species of hard schistus, and which is 
inclosed hdf its width in a piece of wood, of which the 
ends project eight or ten inches on each side, and are 
rounded? to serve as hc^dles; this species of blade, or 
stone Ipiife, has its edge rounded ; wiA this instrumen^t, 
they expel, by the slight pressure they exert in using it> the 
last remains of the lime which adhered to the skins, and 
at the s€une time soften the hair sides of them. Then, 
after having well drained the skins, they repeat the pro- 
cess of rubbing upon the .flesh sides of them, and com- 
pressing them strongly upon the horse, with the round 
bluntredged knife; they are now ready to undeargo the 
preserving process. 

.. Formerly, between, each operation, and they were veiy 
numerous, they pressed and beat the skins in wooden vats, 
by means pf wooden rammers or pestles. But now they 
are content to beat the sldns about for a quarter of an hour 
each tin^ in a barrel, mounted horizontally upon two 
n^cks or pivot% ^^ 1 the insid^ of which barrel i$ furnished 
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.with a great number of wooden pins rounded at their ends. 
They introduce the skins into this vessel, and a quantity of 
water proportioned to their number ; and, after closing it, 
they turn it rapidly round by means of a handle or winch 
affixed upon the axis of a toothed wheel, which acts in a 
pinion affixed upon the axis of the barrel. 

We have before spoken of the inconveniences which the 
Ume occasions when its action has beeu too long ccmtinued ; 
and we may now add, that it was no doubt in order partly 
to remedy these that many manufacturers diminished the 
quantity of the lime, and supplied its want by employing a 
proper proportion either of wood-ashes or of common pot- 
ash ; and)Which probably produced the same advantages 
ivithout being attended with tho^e inconveniences. We 
are besides strengthened in this idea by the knowledge that 
other persons have recommended the employment of stale 
urine for a similar purpose, and which we regard as infi- 
nitely preferable for this kind of work, probably on account 
of the ammonia which it develops. It seems to result^, 
from this reasoning, that those alkahes which are the least 
caustic merit the preference, whilst they still possess Ijaeiir 
cleansing properties, and they are easily removed by slight 
washings ; whereas the lime is much less soluble, and, in 
the state of division in which it is employed, it ioth)dueea 
itself within the pores of the skin, where it remains ; and 
combining with the organic matter, commimicates new 
properties to it. It is certain, that let them take all the 
pains possible to remove the last, remains of the lime, not 
only do the skins preserve their rigidity, but the presence 
of this alkaline earth acts as a kind of mordant upon the 
dyeing materials employed> and modifies them so as ta 
produce many; various tints totally difierent &om that which, 
was designed to be given to the leather. 

We see, after what has been above stated, how very im--. 
portant it is that the Ume should be entirely extracted; 
and it is this, doubtless, that rendered necessary the preli- 
^^9^ ppexaUQA^ h^fox^ dyeing the skins ; nor can we 
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otherwise conceive the utility of that which is termed le 
cof^t, an operation with which we are now occupied. 

In the description of this process^ published by Lalande, 
we find a third bath mentioned^ to which he gives the 
name of le confit : this is nothing else than dog's dung^ 
mixed with water to the consistence of thin soup^ and in 
the proportion of from twenty-five to thirty pounds for 
eight 4ozen of skins. The author pretends that this corifit 
removes their rawness^ and disposes them to soften or swell 
during their fermentation ; and, which is more, that this 
dung cleanses the skins by the action of the alkaUne parts 
which it contains', and faciUtates the removal of the grease 
which they retained, tod which hindered them from taking 
the desired colours. Now we are ignorant upon what facts 
these various assertions are founded ; and we must say, 
that it is scarcely likely that the skins should retain any 
appreciable quantity of grease after the cleansing processes 
they have been subjected to, and where the lime and the 
potash employed must necessarily have produced the 
effect of converting it into a soap more or less soluble. We 
may then suppose that the real utility of this bath is to 
bring on that species of acid fermentation which precedes 
putrefaction. What leads us to this belief is, that we know 
most of the manufacturers of Morocco leather have entirely 
discontinued the use of this dung-bath, and only use a sour 
bath made vvith bran, which can only produce a certain 
proportion of acid, and which we believe acts by swelUng 
the skin, in consequence of its acid generating carbonic acid 
with the remainder of the lime which the skins may retain. 
We also believe that it is this acid which produces the 
iswelling spoken of by Lalande, and which hebeUeves tends 
to prepare them the better for tanning. 

However this may be, when the skins have undergone 
the difierent processes, and have been well washed, they 
are last immersed in a bath of sour bran> where they are 
left for a day and a night; they are then hung upon the 
h(Nrse to dress or clear them, and those which are intended 
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to be dyed red, that is to say the finest skins^ are imme- 
diately salted) in order to preserve them until they ar6» to 
be dyed. 

We may observe, on this last point, that the salt most 
probably performs another office, and that it not only pre- 
serves the skins, but it is a fact, that whenever salt comes 
into contact with soft animal substances, it first swells 
them up ; but it afterwards causes a great part of the 
water which they had absorbed, to flow out; and then 
makes them shrink. This effect is' particularly remarkable 
in the intestines of animals, which are salted in order to 
preserve them ; and we do not see why the same effect 
should not happen with respect to their skins, the cellular 
tissue of which is contracted by the salt ; and as the salting 
precedes the dyeing, it may be presumed that it also fa- 
vours the latter process, by rendering, the surface of the 
skin more compact a,nd smooth. Another advantage like- 
wise results, which is, that the skin becomes less porous 
and more difficultly penetrated by the dye, and which con- 
sequently can be used vnth more profit. From a similar 
motive, each skin is folded double, and stitched along its 
edges, with its hair side outwards, in order thdt the dye 
may not be applied to the flesh side. 

On dyeing Morocco Leather ii^J.— It i& difficult to give 
precise rules for this process, because every manufacturer 
makes a great mystery of his own method, notwithstand- 
ing they all follow processes differing but little from each 
other. But although we cannot warrant the accuracy of 
every thing we shall describe, yet we shall endeavour to 
expose so much of the leading principles of the process as 
may safely guide every one to obtain the desired result 
after making a few trials. 

We know that most of the colouring materials are only 
to be fixed upon the surfaces of the articles to be dyed by 
the intermediation of particular substances, known by the 
names of mordants ; and that thes^ mordants are varied 
according to the nature of the articles to be dyed, and also 
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according to the time required. We also know that ani* 
mal substances combine more readily with colouring mat* 
ters^than vegetable ones. This premised^ we also learn from 
many authors that the skins of goats may be dyed red by 
means of kermes, or scarlet grains, by lac-lake, and also by 
cochineal. And we have been lately informed that a fine 
red dye may be obtained from madder, but we have no 
positive knowledge of this latter fact. Ketmes, as every 
one knows, will not produce all the tints of red which are 
afforded by cochineal, and they are also less brilliant ; but 
then they possess more durability: and before the disc5-^ 
very of cochineal, kermes was' always employed for this pui^ 
pose. And we may remark, that as in the Levant, front 
whence we have derived our manufacture of Morocco 
leather^ they always dye their gasquets or bonhets with 
kermes; so it becomes very probable that they also use 
kermes to dye their Morocco leather with. Btit we ktiow 
that the Morocco leather^ressers here also use cochineal, 
and which really deserves a preference, on account of 
the brilliant colours which it affords with a proper mor- 
dant. 

Some of the^ older authots, and particularly Oeoffroy, 
have affirmed that the red colour of Morocco leather ^a» 
prbduded by the use of gum-lac in grains ^ but we are ig- 
nomnt of the processes employed, or what degree of confi- 
dence they merit. We have, however, no doubt that it is 
possible to employ \i for this purpose, atid we are the more 
convinced thereof, because we havfe lately substituted the' 
lac-dye produced from it, for cochineal> in most other ma- 
nufactures ; and we should therefore probably Succeed in' 
employing it in this, which is the more desirable, since 
cochineal has now become so scarce and dear, were we only- 
to take the pains to make a few experiments on the me- 
thods of using it. In the mean timfe, we shall make 
known the processes actually followed^ as described by 
several learned authors. 

The skins intended to be- dye^ red, being supposed ta be 
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pr<5fperiy prepared, and entirely freed from the lime, but 
not tanned, are each doubled singly with the flesh side in* 
wards, and stitched along their edges, as above mentioned^ 
and then dipped into a solution of tin, whose oxide com- 
bines with part of the skin, and seiyes as a mordant for the 
colouring matter of the dye. According to Lalande, it is 
alum (that is alumine) which serves for a mordant ; and he 
directs us to take twelve pounds of Roman alum for every 
eight dozen of skins. This salt is to dissolved in about 
tlnrly (French) pints of hot water, and when the solution 
has become lukewarm, the skins are to be iSuccessively 
plunged into it, and be suffered to remain for a few mo- 
ments ; when they are to be drained, twisted, or "wrung, 
and hung upon a horse> to remove all the folds from them. 

The skins being thus mordanted by either of the above 
methods, and sometimes, also by both of them, are ready to 
be dyed. In order to prepare the dyeing-bath, they take 
about tea or twelve ounces of bruized cochineal, according 
to the size of the skins^ and dilute the cochinetd with a suf-' 
ficient quantity of water> to which they also add a little 
almn, or cream of tartar ; they then boil the whole for a* 
few. minutes in a copper vessel, and then pass the decoc- 
tion through a fine sie^^e, or, which is still better, through a 
£ne liDBU clotk ; they then divide this bath into two seyeral^ 
portions, in order to give the skins two successive dips. 
They put the first half into a turning vessel, of a construci^ 
tion similar to that we have above described for washings 
the. skins in, and then turn it eight or twelve dozen times f 
they are thus frequently agitated for about half an hour^^^ 
when they renovate the bath by the addition of the other 
half of the' decoction, and then proceed to give the skina 
a second' agitation for the same time. When they are dyed, 
they are rinced and tanned. 

It may be here remarked,, that the residuum of this 
dyeing bath, although it.be not capable of communicating: 
m(xre than a very weak tint to the skins, is nevertfieless: 
not exhausted' of its colouring matter, but still coiftains 
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abundance thereof; yet in such a state of combination, 
that the mordant fixed in the skins is not able to take it up 
readily ; and this portion of colour has also less brilliancy. 
In order to extract the remainder of the colouring matter, 
the Morocco leather-dressers add to the residuum of the 
bath an excess of muriate of tin, or alum, which causes it 
to precipitate ; aud they sell this species of carmine lake, 
whilst still moist, either to the manufacturers of papers 
hangings, or other persons. 

The tanning of Morocco leather is ordinarily performed 
with sumach, at least in those countries where gall*nuts 
are too dear ; and they give the preference to that which 
comes from Sicily, because it contains more tanning, and 
less colouring matter, than that from other countries, which 
is a great advantage in dyeing delicate colours. They 
usually employ two pounds of sumach for each ordinary 
sized skin ; and two and & half^ or three pounds for those 
of larger sizes. This operation is performed in a large vat, 
made of white wood, of a conical form, and which will 
hold from eight to ten dozens of skins ; it is from fifteen 
to eighteen feet wide, in its greatest diameter, and five in 
dep^. We may readily conceive that these large dimen- 
sions are necessary, when we know that thej^skins are ex- 
tended like balloons, and that it is therefore not easy to 
manage them in tlie tanning. They fill tliis vat four-fifths 
high with water and sumach ; they then take the skins, 
which had previously been sewn together along their edges, 
with their flesh-sides inwards, before tanning them, and 
make an opening at one end of them, in order to introduce 
within them, some sumach and water from. the vat; they 
then tie these openings close with a packthread; and 
when they are all thus prepared, they are each turned or 
swung in the vats, by the power of two men in succession, 
for a quarter of an hour. At the end of this time they 
are removed, and placed upon a kind of bridge, which is 
fixed over the vat, in such a maimer, that the water which 
drops from them, shall fall again into the vat. They are 



On Morocco Leather- Dressing. 49r 

thus filled and emptied twice in the space of twenty-four 
hours. When the operation has been well conducted, and 
the sumach is of a good quality, this time is sufficient for 
the tanning to be Completed in ; and when this is done, 
the skins are unstitched, rinced, and beaten one or twice 
with the rammer's ; they are then drained upon a table, by 
rubbing them all over with sin etire, or an instrument 
formed of a blade of copper, whose edget is more or less- 
rounded, and is mounted on a wooden block, with two 
handles to it, in a similar manner to the plate of stone 
above described, and tevmed the querce: and, lastly, they 
are hung up to diy. 

When the manufacturers wish to enliven their red colour,; 
when the skins are about half dry, they pass a fine sponge 
over them, which is moistened by a solution of carmine, 
made in ammonia. Others wet them with a decoction of 
saffiron, which gives them a scarlet tinge. 

When the skins are intended to receive other colours, 
they are tanned rather differently, and the methods vary ia 
different places. At Marseilles, for instance, they put ten 
dozen of skins into a vat of about seven or eight feet in 
diameter, and which is made of white wood, with a pro- 
portionate quantity of water and sumach ; these are turned 
about all day by four workmen, furnished with wooden 
Sihovels ; in the evening they are taken out, and placed 
upon planks^ supported over the vat ; and when the sumach 
and water have drained from then^i they are laid all night 
in clear water. This work is renewed during two or three 
days ; but they do not turn them continually, and this 
time is sufficient to tan them in. 

At Paris, they perform this operation in a kind of mills ; 
these are barrels, placed horizontally, and traversed by an 
axis, with necks or pivots, upon which is fitted a pinion, 
which is driven by a toothed wheel, fixed upon another - 
axis, with a winch or handle to it, aind is worked by the 
power of a man. Into these mills the skins are put, with 
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the necessary quantity of water and sumach for tanning 
them^ when they are agitated or turned for a sufficient 
length of time. 

Other manufacturers prefer to tan their skins with gall- 
nuts; and they proportion the quantity of them^ which 
they are obliged to use> according to the time employed in 
the tanning process^ which may be from two to three 
months. For the rest, they follow the process employed 
at Marseilles. This is also the method which is followed 
in the Levant. There are many varieties of gall-nuts ; 
the best are imported from Smyrna and Aleppo ; but for 
tanning Morocco leather, they prefer those which are 
known by the name 'of white-galk, probably because they 
contain less colouring matter, and are therefore less likely 
to alter the beauty of the red dye. They employ about d 
pound of them for each skin. In this tanning process, 
they commence by mixing with cold water one half of the 
quantity of the pulverized and sifted galls necessary to be 
used ; they then agitate the mixture a little, and also re- 
new the stirring, when the skins are put in ; in about an 
hour afterwards, they add the remainder of the galls, and 
suffer the whole to remain at rest for about two hours. 
They then incessantly stir the skins about for five hours 
with wooden shovels, and let them remain all night, but 
they take them out next morning, and after they have al- 
lowed them to drain a few moments, they are again put 
into the bath, and it is strongly agitated anew, to mix the 
component parts of it thoroughly; after remaining in the 
bath from fifteen to twenty hours, the operation is finished. 

When the skins are tanned, they are cleansed with great^ 
care, in order not to hinder the application of the colours 
with which they are to be dyed. Thus they commence 
with rincing them thoroughly ; they are then well beaten 
with rammers in a vat with water ; and finally, they give 
them a dressing on the flesh side^ upon the horse, with a 
blunt-edged knife. After this first dressing, they are put 
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into lukewarm water, and they then give them a dressing 
on the hair side, with the qmrce, in order to clear the sur- 
face, and to soften it. When the skins are become less 
hard, they are again subjected to a third dressing, wmilar 
to the second. 

At the time of dyeing the skins, they are s^ain steeped 
in lukewarm water, and are then doubled and stitched 
together, with the hair-side outwards- They generally 
produce the colour at twice dipping. 

Most Morocco leather-dressers dye their colours, with 
Ae exception of the reds, in small, long, and nanow 
wooden troughs ; and they dip their skins at a tempera- 
ture as high as the workman can bear ; and which heat 
they continue, until they have obtained the required tint. 
When they have procured the degree of intensity which 
they wish, they remove the skins from the dye, and rince 
them*; they impregnate them with a little oil, to prevent 
tiiem from being hardened in the air, and immediately 
hang them up, extended, in an airy drying loft ; where, 
however, the rays of the sun cannot reach them ; as, other- 
wise, the colours would suffer from the solar light. 

As no colours but the red present any difficulty, and the 
skins readily take any dye, so we shall only summarily in- 
dicate the dyeing materials employed to obtain any desired 
colour. 

Black is produced by impregnating the hair-side of the 
skins with a solution of ace^tate of iron, applied by means 
of a brush ; this solution of iron is obtained by digesting 
old rusty iron scraps in stale or sour beer. 

Blue. — ^This colour is dyed in a vat by the ordinary 
means. That is to say, the colouring matter of indigo is 
dissolved in the same manner as is practised by other 
dyers ; nevertheless, a great number of Morocco leather- 
dressers give the preference to a vat, prepared with indigo, 
green copperas (sulphate of iron), and lime. This dye 
is made in the cold, and they give the skins more or 
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fewer dips^ according to the tint which they would pro<". 
duce. 

FioZe^^— This dye is given by one or two dippings of 
blue, which they afterwards glaze by passing the skins 
through a bath more or less charged with cochineal, agreer i 
ably to the colour they would obtain. 

Green. — ^This (Colour is usually obtained by first passing' 
the skins through a bath of Saxon blue, more or, f^wev, 
times, according to circumstances ; and afterwards through; 
one of yellow, by steeping the skins dyed blue in a decQC« 
tion of barberry-roots, cut smal}, to which they also add 4i 
little alum, to serve as a mordant. /^ 

Yellow.-'^Is made by the above decoction of barberry-, 
roots with alum. 

It ii^ easy to conceive, that with the help of these primir 
tive colours, and by employing tlie proper mordants, we. 
can compose all the others ; and 'which, indeed, result fron!i: 
the mere mixture of thes^ first in various proportions. For 
instance;— 

Ofive.— To dye this colour,-, we first pass the skins: 
through a dilute solution of gr^en copperas (sulphate of 
iron), and then through a decoction of barberry-roots; to 
which may be added, more or less of the solution of indigo^ 
according to the intensity required. , 

Solitaire and La Valliere, — ^To obtain the dyes knowO) 
by these names, the mordant is also green copperas; and 
the skins are then passed through the same bath as is used . 
to dye yellow with. We can- obtain colours more or less 
deep, according to the relative proportions of the mordant,, 
and- the colouring materiaL 

Puse colour. — ^This is made with a decoction of Indiqpi-' 
wood* With this dye we give two dips ; the first requires 
a little alum to be added, but the second is made without 
employing any mordant. 

Raisin de Corinth. — If for the second bath of Indian- 
wood we substitute one of Brazil-wood, we shall obtain 
this dye. 
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Greys.^^We cq.n obtain all these tints by employing the 
black dye, the blue frbm indigo, and the red of cochineal ; 
they being used in convenient proportions : but the baths 
are always very weak. 

Before dyeing all these tints, the skins are rinced and 
wrung or twistfed ; or, which is gtill better, worked and 
drained on a table by means of the etire; and when they 
are dyed, the hair-sides of them should have a slight coat 
x>f linseed-oil applied all oyer them with a sponge, in order 
to cause the polisher to slide over them when they are sub- 
jected to the currying ; and in order also to prevent them 
from becoming hard by a too quick dessiccation when they 
are carried to the dtying-loft. 

. The last work which is bestowed upon the skins is the 
currying ; this serves to bring out their lustre, and to ren- 
der them supple. This operation is performed in .various 
ways, according to the uses to. which the skins are to be 
applied. For covering port-folios, pocket-books, knife and 
other cases, they are shaved as thin as possible on the 
flesh-sides ; are moistened a little, and ate stretched upon 
a table, with the etire, in order that they may afterwards 
remain quite flat. They are then again removedTHo the 
drying-loft : or, otherwise, they may be again moistened 
and be passed three or four times through a grooved cylin- 
drical press, in diflerent directions, to cross the grain. 
Those skins which are to be used by shoe-makers, saddlers, 
book-binder$, &c., require more suppleness, and are cur- 
ryed differently^ When they are thinned, they are polished 
whilst a little moist, and a grain is formed upon the flesh 
side with the pomnieUe, used by the leather-dressers ; they 
are then glazed a second time to restore the lustre which 
the pommelle had destroyed ; and finally, they repair the 
grain on the f^^h-side, by raising it shghtly with a shce of 
cork affixed to a pomnielle of white cork. 
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X.— 0» the Advantages of early acquiring q Current or 

Running-hand at Schoob, 

We extract the following excellent observations from an 
anonymous work published in the year 1822, entitled, 
" Plans for the Government and liberal Instruction of 
Boys, in large numbers, dravni from experience." 

'^ The most important branch of penmanship is un- 
doubtedly the plain manuscript which v^ call running- 
hand. All the larger hands ought to be considered useful 
' chiefly as they tend to give the pupil more just ideas of 
the forms of the characters, and more correct habits of de- 
lineating them, than he could gain by studying them in 
the minuteness of common manuscript. The large hand^ 
seen through a diminishing glass, ought to be reduced into 
the current hand ; and the current hand magnified, ought 
to swell into a large hand. But if this test be applied to 
any of the usual copper-plate copies, they fail. The large 
hands reduced appear very stiff and cramped when com- 
pared with the freedom of the running-hand ; and the 
magnified running-hand, to those who have formed their 
task tipon the models in general use, appears little better 
than a scrawl. 

" Perhaps this want of proportion results from a wish to 
make each hand perfect of itself. The artists may be of 
opinion that the same proportional width is not necessary 
in the larger hands as in the smaller ones. And this opinion 
is probably a correct one ; but then, {is the larger hands 
are but seldom used in real life, the power of writing them, 
even in their most perfect state, would be dearly bought at 
the expense of the current hand! In the common methods 
of instruction a current hand is rarely acquired at school, 
even at. any age. With us, it is a point of great import^ 
ance to put the pupil in possession of so useful an instrument 
of education, comparqitively early ; and, therefore, if any 
sacrifice were necessary for the attainment of this end, we 
should be ready to make it; but no sacrifice is demanded. 
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When the running hand is acquired, the pupil may, if it 
be thought necessary, learn to write the larger^hands, ac- 
cording to the received models ; but until he has accom- 
pUshed what appears to us to be the pbject of greatest im^ 
portance, we are unwilling to perplex his ideas and his 
incipient habits with inconsistant exemplars and various 
modes of execution. 

" The requisitea of a running hand are three : legibility, 
rapidity, and. beauty. These are placed in what We coi^- 
ceive to be the order of their value. 

*^ As the use of writing is to be read, no manuscript which 
has not a fair degree of legibility can be called good ; 'and 
the writer, in judging of the degree requisite, should recol- 
lect, that his own hand-writing must be more familiar, and 
of course more legible, to himself than to others. 

'^ That the power of writing swiftly is of great importance 
will be readily conceded. The labour which is so frequently 
undergone to acquire a short-hand, proves that much in- 
convenience is already suffered from the slovmess which the 
present cumbrous system of our orthography, and the comr 
plicated structure of our written characters, impose upon 
the writer, to render any additional clog from want of dex- 
terity in himself at all totepable. 

" The beauty of manuscript it would be very difficult to 
reduce to principle; perhaps it would be impossible to show 
one, very swiftly written, and very legible, which v«fas not 
beautiful. At all events, we conceive the writer would 
have but little reason to lament any deficiency in a hand 
which possessed two such valuable qualities* 

'^ The usual method of instruction in penmanship is 
to. commence by teaching the pupil to imitate an example 
of large hand, which, has the defect beforementioned, of 
not being a correctly magnified running hand. Thus his 
ideas of excellence are injured ; but that is not all ; for 
setting aside the incorrectness of the model, the scholar is 
permitted to gain a habit of forming the letters which he 
faaa to unlearn when he begins to write swiftly. He is go^- 
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nerally allowed to raise his pen, and remove his hand at 
every stroke ; nor does he set his pen down at the precise 
point at which he raised it; for supposing him to have 
finished a down-stroke, he springs the following up-stroke, 
not from the foot of the stem, but from the middle ; so 
that, instead of preserving one uniform gliding motion to 
the end of the word, in which neither the hand nor the pen 
is ever removed from the paper, the pupil is learning a 
system of double-leaps,— -one* horizontal with his hand, 
another oblique with his pen. 

** We no more see, we must confess, how the scholar can 
learn a running^hand by such practice as this ; than how 
he could learn to skate, by imitating the jumping of a frog! 
In fact, he does not learn a current-hand by any such pro- 
cess ; and. nothing is more common than to find a boy, who 
brings home copy-books beautifully written, fall into ^ a 
wretched scrawl the moment he attempts an approach to 
the rapidity of real business. If he possess a natural fa- 
cility for acquiring the art, he may do so by practice, after 
he has left school; but if he he the mere creature of in- 
iBtruction, he continues to scrawl through life. Thus we 
•consider the manner in which a letter is formed, to be of 
more importance than its abstract beauty or deformity ; for 
who could hesitate to prefer the power of writing a plain 
but rapid hand, to that of producing the most exquisite 
caligraphy at ^o slow a rate as to bo unfit for business ? 

'^It is not our intention to enter into a detail of our plan. 
If the intellig«nt reader agree with us in our principles, he 
will easily conceive that means may be found .to carry them 
into effect." ' 

Remarks hy the Editor.-^We entirely agree in these ju- 
dicipus remarks, and must ever lament the great waste of 
time Qccasipned^ in our schools by the general methods of 
teaching the art of penmanship. . Our own experience has 
convinced us, that this most invaluable accomplishment, a 
current or running-hand, may be acquired at once, and 
without that tedious, prqpamtion which the pupil tmdergoes 
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in the ordinary practice. We know tviro different instances 
of children at the age of twelve years, learning to write 
a runniifig-hand on the principles alluded to, and rather 
as an amusement than a task, in the short period of three 
months, and yet not taking more than two or three lessons 
in each week ! Now, surely, if this valuable art is to be 
acquired in this speedy and pleasant manner, how very 
erroneous must the present tedious system of teaching it 
be, and how highly necessary is it to adopt other methods 
of far greater efficacy and dispatch. For, indeed, until a 
good current-hand is acquired, the pupil makes but little 
progress in arithmetic, and the other branches of useful 
science. 

Possibly these two children acquired the art of writing a 
running-hand with such facility from their never having 
b^n taught to write at all, by the ordinary means ; and, 
consequently, they had nothing to unlearn. 



IX. — On the Art of the Liquorist^. 

The term liquorist is given to the preparer of liqueurs for 
the table, and which are composed of alcohol, water, sugar, 
and different aromatic ingredients. Since the valuable 
discovery in distillation, made by Edward Adam, a total 
change of system has been effected in the manipulation of 
the distillers of brandy and other spirits ; and the liquorist 
now assumes the title of distiller-liquorist, because he is 
necessitated to re-distil brandy, in order to transform it 
into spirits fit for his purpose. Whereas, formerly the 
distiller always furnished the rectified alcohol to the li7 
querist. We shall now proceed to give the necessary in- 
formation to enable persons to obtain excellent products. 

The liquorist extracts the perfumes from the various aro- 
matics which he employs : first, by infusion, and then by 
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distillation The liquor in which he infuses them, varies 
according to their nature ; but it is the alcohol known in 
commerce, under the nameofthirty^sixand a half degrees*, 
which he employs; and either pure, or mixed with an 
equalmeamire 6f river water,'or other pure water, when it 
Lb termed alcohol of eighteen degrees. 

Infuiions of fruits or rindis.— With a very sharp knife, 
he peels off the outside rinds, in thin morsels, in order that 
they may the more readily yield the essential oils which 
they contain. These are let fall into a glazed earthen 
vessel, containing alcohol of 36^, diluted with an equal 
volume of water, and which must afterwards be securely 
closed ; but when lie would employ the fruits themselves, 
he puts them into large bottles, made of white glass, and 
which must also be well closed. In either of these modes 
he thus prepares the infusions* of citrons, oranges, lemons, 
shaddocks, bergamottes, &c. These are left to infuse 
during six weeks, frequently shaking the vessels from time 
to time, and are finally distilled. 

Infusions of seeds. — ^The aromatic seeds, after being 
previously bruised or pounded, must be put into large 
glass bottles, well closed, together with alcohol, diluted 
with an equal portion of water ; they must be shook up 
from time to time, during the space of six weeks, and be 
then distilled. In this manner the seeds of fennel, anise, 
cloves, dill, &c., are prepared. But as the seeds of celery, 
and angelica, contain an essential oil, which is too acrid 
when prepared in the above manner ; so they Employ the 
stems of those^lants instead thereof. 

Infusions of aromatic woods, — ^These are either to be 
pounded, or to be cut into minute portions ; and they add 
a few drops of water to them, whilst pounding them, to re- 
tain them the better under the pestle. These are to be 
infused and distilled, in the same manner as the seeds. 

Solutions of aromatic rosins. — Myrrh, aloes, storax, and 

* Of Beaume's Are<»iieter, equal to about 0.8500. fpocific gravity. 
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others^ which fonn the basis ofelixirs, likewise enter, in 
small quantities, into the composition of certain liqueurs, 
when dissolved in pure acohol of 36^. These solutions 
should not, however, be more thi^ slightly charged there- 
with, lest they become toor acrid. 

It is easy to conceive that the warehoase of the liquorist 
should be furnished with proper sfaelvesjt &c., on which the 
vessels which contain the great number of various infusions 
he requires, should be placed always ready for use. Each 
of the vessels should bear a label, indicfding the nature of 
the infusion which it contains ; and also, li^hether the in- 
fusion has been made with alcohol alone, with /th^ diluted 
alcohol, or with water only, as is the case with flowers, be- 
fore submitting them to distillation. When the macera- 
tion has been sufficiently prolonged, we proceed to a care- 
ful distillation. The products of each distillation must be 
likewise preserved in similar large and well-closed bottles, 
and bear the name of spirit, as spirit of citron, spirit of 
aniseed, &c. 

The liquorist who is anxious to manufacture excellent 
liqueurs, never adds the colouring materials to them, until 
six months has elapsed after their distillation. He suffers 
that time to elapse, in order that the perfumes may be well 
combined with the alcohol. If, nevertheless, he is obliged 
to employ them in a short time afterwards, as, in the course 
of a few days for instance, he then takes care to shake up 
the vessels more frequently every day, in order to hasten 
their combination; 

On the composition of liqueurs.'^Tlie liqueurs are de- 
signated by differentnames, according to the manner in 
which they have been manufactured. They are thus 
termed waters, creams, or oils. The waters are those 
liqueurs, which do not present any viscocity to the taste. 
The creams, or oils, appear to possess those properties, on 
account Df an agreeable species of viscocity which they 
afford in the mouth. The same liqueur may be made to 
possess either the first quality or the second, at will by 
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merely changing the proporti(His 6( the perfumes, or other 
ingredients employed. An example or two will enable us 
to understand the difference. 

Cedrat'water. — ^Three kilograms of white sugar are to 
be dissolved in eight litres of river water ; then add two 
litres of spirit of cedrat, and one litre of spirit of citron ; 
make the whole boil for a minute, and filtre it, while hot, 
through a straining-bag (chausse) ; receive the liquor into 
ai vessel of earthenware, and change the vessel as soon as it 
np longer passes clear. When it becomes cold, put it into 
large bottles, and do not open them until a considerable 
time afterwards. 

Oil or cream of cedrat. — Eight litres of river water, two 
litres of spirit of cedrat, and add as much syrup of sugar 
as will soften the liqueur to the necessary degree, to give 
it a clammy consistence ; then agitate or stir it well with a 
spatula, to make the combination perfect, and put it into 
botdes, which must remain for a considerable length of 
time unopened. If the liqueur should become a little 
turbid, it must be filtered through paper, or better through 
a liltre made of fustiao, suspended in a funnel of tinned 
sheet iron, clpsed by a moveable cover. 

We see, by theae two examples, that the difference be- 
tween the waters and the qHs, consists in employing more 
oicJp^ f ugar^ When we use the sugar in its entire state, 
and but in small quantity, we form the waters; but when 
we employ it in thq state of syrup, and increase the pro- 
portion of it, we obtain a viscous liqueur, and which ap- 
pears oily, both to the sight and taste. 

: Our limits will not permit us to give recipes for making 
all the kinds of liqueurs ; but they may be found in several 
works which treat on the art of the liquorist ; we shall 
merely give the leading outlines of this art. 

fTo be continued.') 
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LIST OF PATENTS FOR NEW INVENTIONS, 

Which have passed the Great Seal since Nov. 27, 1828. 

To William Godfrey Kneller, of Great Pearl-street, Spital- 
fields, in the county of Middlesex, cheiuist ; for certain ImproveT 
ments in evaporating sugar, which improvements are also ap- 
plicable to. other purposes. Dated Nov. 27, 1828. — To be 
specified in six months. 

To Joseph D'Arcy, of Leicester-square,' in the county of 
Middlesex, esq., sole executor and residuary legatee of Charles 
Broadrip, late of Spring-gardens, in the parish of St. Martins 
in the Fields, in the county of Middlesex, esij^, deceased ; for 
certain improvements in . the construction of steam engines, and 
the apparatus connected therewith. Dated Nov* 29, 1828. — In 
eighteen months. 

To Edward Dakin Philp, of Regent-street, St. James's, in the 
county of Middlesex, chemist ; for an improved distilling and 
rectifying apparatus. Dated Nov. 28, 1828. — In six months. 

To Robert Stein, of Regent-street, Oxford-street, in the county 
of Middlesex, gentleman ; for certain improvements in distillation. 
Dated Dec. 4, 1828.-— In six mon^s. 

To William Brunton, of Leadenhall-street, in the city of Lon- 
don, civil engineer ; for a machine, apparatus^ or instrument to 
ascertain and register the quantity of specific gravity and tempo- • 
rature of certain fluids in transit, part or parts of which invention 
is or are applicable to other purposes. Dated Dec. 4, 1828. — In . 
six months. 

To Philip Derbishire, of Ely-place, Holborn, in the county of 
Middlesex, esq. ; for a certain medicine or embrocation to prevent 
or alleviate sea sickness ; which may be usefully applied to other 
maladies. Dated Dec. 4, 1828. — In six months. 

To Zachariah Riley, of Union-street, Southwark, in the county 
of Surrey, engineer ; for a certan improved apparatus to be at- 
tached to carriages, for the purpose of affording safety in travel- 
ling. Dated Dec. 10, 1828. — In four months. 

To George Rennoldson, of South Shields, in the coimty of 
Durham, miller; for certain improvements in rotatory steam 
engines. Dated Dec. 4, 1828.-^In two months 
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To John Hague, of Cable-street, Wellclose-square, in the 
county of Middlesex, engineer ; for certain improvements in the 
method of expelling the molasses or syrup from sugar. Dated 
Dec. 6, 1828. — In two months. 

To Isaac Dickson, Chester-street, Grosvenor-place, in the 
county of Middlesex, esq. ; who, in consequence of a communication 
ma^e to him by a certain foreigner residing abroad, and discoveries 
by himself, is in possesion of an improved projectile. Dated Dec. 
8, 1828. — In two months. 

To John Boase, of Albany-street, gentleman; and Thomas 
Smith, merchant, of Augustus-street, both in Regent's Park, in 
the county of Middlesex ; for certain improvements in machines 
or machinery, j^'' scraping, sweeping, cleaning, and watering 
streets, roads, and other ways ; which machines or machinery 
may also be applied to other purposes. Dated Dec. 10, 1828. — 
In two months. 

To Thomas Lawes, of the Strand, in the county of Middlesex, 
lace manufacturer ; for certain improvements in the manufacture 
of bobin net lace. Dated Dec. 10, 1828. — In six months. 

To Charles Cummerow, of Lawrence Pountney-lane, Cannon- 
street, in the city of London, merchant ; who, in consequence of a 
communication made to him by a certain foreigner residing 
abroad, is in possession of certain improvements in propelling 
vessels. Dated Dec. 10, 1828. — In six months. 

To Abraham Lewis, of Dean-street, in Birmingham, in the 
county of Warwick, mechanic ; for a mechanical volti subito, to 
assist the player of musib quickly to turn the leaves of music books 
whilst playing. Dated Dec. 10, 1828. — In two months. , 

To Samuel Jones, of the Strand, in the city of Westminster, 
and county of Middlesex, artist ; who, in consequence of a com- 
munication &om a foreigner residing abroad, is in possession of a 
new and improved method of producing instantaneous light. 
Dated Dec. 10, 1828. — In two months. 

To Thomas William Charming Moore, of the city of New 
York, in the United States of North America, now residing at 
Hampstead, in the county of Middlesex, merchant ; who, in con- 
sequence pf a communication from a foreigner residing abroad, is in 
possession of an improved method, or combination of machinery, 
for manufacturing hats or caps. Dated Dec. 10, 1828. — In six 
months. 
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To Valentine Llanos, of Hampstead, in the county of M iddlesex, 
gentleman ; who, in consequence of a communication from a cer- 
tain foreigner residing abroad, is in possession of an improvement or 
improvements on bits. Dated Dec. 15, 1828. — In six months. 

To John Forbes, of Cheltenham, in the county of Gloucester, 
architect and surveyor ; for a method of burning or consuming 
smoke. Dated Dec. 15, 1828. — In six months. 

To Richard Williams, of Tabernacle-walk, in the county of 
Middlesex, engineer; for certain improvements in the applica- 
tion of elastic and dense fluids, to the propelling of machinery of 
various descriptions. Dated Dec. 15, 1828. — In six months. 

To Anton Bemhard, of Finsbury-circus, in the county of Mid- 
dlesex, engineer ; for certain improvements on, or additions to, 
wheels, or apparatus for propelling vessels, and other purposes. 
Dated Dec. 15, 1828. — In six months. 

To John Dicken Whitehead, of Oakview Mills, Saddleworth, in 
the county of York, woollen manufacturer ; for certain improve- . 
ments in making," constructing, or manufacturing cartridges, for 
sporting and other pumoses. Dated Dec. 15, 1828. — In six 
months. 

To John Morfitt, of Cockridge, near Leeds, in the county of 
York, bleacher; for a certain improvement in retorts used by 
bleachers, and makers of oxymuriatic acid, or oxymuriate of lime. 
DatedDec. 15, 1828. — In two months. 

To John ^ater, of Birmingham, in the county of Warwick, 
manufacturer of coach springs, and axletrees ; for certain im- 
provements in axletrees, and the boxes for carriage- wheels. 
DatedDec* 15, 1828. — In six months. 

To John Levers, of the town of Nottingham, machine maker; 
for certain improvememts in machinery for making the lace 
commonly called bobbin-net. Dated Dec. 18, 1828. — In six 
months. 

To William Stead, of Gildersom, in the county of York, 
Millwright and machine maker ; and James Stead, of Doncas- 
ter, in the same county, wood valuer ; for a paddle wheel upon a 
new or improved principle, for propelling steam packets, and 
other vessels. Dated Dec. 18, 1828. — In two months. 

To Joseph Charlesworth, and Joshua Charlesworth, of Holin- . 
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firtby woollen manufacturers, and merchants ; and Samuel An- 
drew Mellor, of the same place, cloth dresser, all in the county of 
York; for certain improvements on, or additions to, gig-mills, 
for the raising and finishing of woollen cloths and other fabrics. 
Dated Dec. 18, 1828. — In two months, 

' To James Simister, of Bull-street, Birmingham, in the > 
county of Warwick; for improrements in weaving, preparing 
or manufEicturing a cloth or fabric, and the application thereof 
to the making of stays, and other articles of dress. Dated 
Dec. 18, 1828. — In six months. 

To Edward Joseph, of Haydon-square, Middlesex, merchant; 
for certain improvements on the wheels, axletrees, and other 
parts of carts, waggons, and other conveyances* Dated Dec. 18^ 
1828. — In six months. - 

To Francis Horatio Nelson Drake, of Coljrtoii-house, in the- 
county of Devon, esq. ; who, in consequence of a communi- 
cation made to him by a foreigner residing abroad, is in pos- 
session of a process for a peculi^ till. Dated Dec. 18, 1828. 
•—In four months* 
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XII, — On the Microscope, By the Editor, 

WITH A PLATE* 

/ 

(CoiitiniLedfrom page 8. J 

Additional particulars of the mixture of Salts, termed 
by the Editor the '* Microscopic Kaliedoscope." — ^T^e Edi- 
tor has lately added a fourth salt to the three originally 
forming this mixture ; and which, whilst it has rendered 
the configurations produced by it under the microscope 
sufficiently permanent to allow of their being seen by dif- 
ferent persons in succession, and to be copied by the artist, 
has likewise considerably improved their beauty. 

This mixture still holds its original constituents, namely, 
the boracic, tartaric, and muriatic acids; and the three 
alkalies, potash, soda, and ammonia ; but their proportions 
are. changed by the addition of this fourth salt, 
, In plate II. figs. 1, 2, and 3 represent three of these 
configurations, in the exact positions, they appeared in 
under the microscope. The two first of them are elegant 
variations of hexagonal figures, interspersed with six leaved 
flowers, and foUage ; and the third figure is composed of 
rhombs. 

I^ig. 4 is nearly a regidar equilateral hexagon on- fiye of 
its sides, the sixth being open to permit the passage of ft 
secondary ^series, which take their rise in the middle of thfk 
primitive hexagon ; and firequently fiigures are formed whicj^ 4 . 
are thus constructed, and even more compUcated, .stilL. . 
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however,' preserving their original structure, whether hexa- 
gonal, rhomboidal, or rectangular. 

Fig. 6 is a configuration, A^ general outline of which is 
an ellipsis, and is formed of six rays, proceeding from one 
centre, and filled up between them with hexagonal ramifi- 
eations. 

Figs. 7 and 8 are two other configurations, formed of 
four rays each, proceeding from one centre, at right angles, 
and filled up. between them with parallel lines; but in 
quite contrary incUnations with respect to the primitive 
rays. 

Figs. 9 and 10 are two hexagonal crystals which occa- 
«ipnally form in the drop of fluid. Fig. 9 resembles a cube, 
posited on one of its comers; and fig. 10 the same; but, 
-Wanting a sufficient depth of fluid to complete its upper 
surface, it is terminated by an equilateral triangle. 

Figs. 1 1 and 12 are two square crystals, also frequently 
ti6en in the same drop with the two preceding ones. Fig, 
11 -has two lines along it, parallel to two of its sides ; and 
fig. 12 two others, crossing its centre at right angles. 

On the pectinated Mite. — ^We believe that this rare spe- 
cies of mite has only been figured and described by the 
hte celebrated Dr. George Shaw, of the British Museum, 
in his work on Insects. Mr. C. Gould has lately found it 
aJhongst the dust sifted firom poppy-seeds, and has favoured 
the Editor with several living specimens of it, from a mi- 
croscopic examination of which he has been enabled to 
/iamish the foUowtug particulars. 

This mite has two stout pUrts, which proceed from its 
^ head, one on each side, like arms, and each part is furnished, 
Ht its exferior extremity, with a sharp fang, and two toothed 
appendages like combs, from whence it derives its name. 
With this apparatus it seizes its prey, and conveys it to its 
itkotith, and also employs it to great advantage whilst de* 
^^tferihgit. 

fi^iCh of its eight very slender legs are terminated with 
fefet, famished with four exquisitely shaped claws ; which 
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' can be distinctly seen, under the power of a single lens, 
the twentieth of an inch focus, in our Varley's micro-' 
ficope ; as weQ also as the numenms joints, by which they 
are connected with the legs. 

It now appears that it was this exceedingly curknui 
Species of mite which furnished our valuable contributor, 
Mr. Thomas Carpenter, with the specimens of the teeth of 
the mite, engraved and deecribed in our second volume, 
page 148 ; but as, in placing the mite between two slips 
of thin plate glass, he had crushed it, and entirely de- 
stroyed the figure of the adjoining parts ; so it was im- 
possible to determine their connection with the teeth. He 
has since sought for similar objects amongst the ordinary 
mites, but we need not now say in vain, they not being 
furnished with them. 

It is our intention, in a future number, to afford magnified 
figures of this curious insect ; which, however, is no larger 
tiian the common mite, although it preys upon them and 
6ther minute insects, which it finds amongst the poppy- 
seeds. 

On the ten eyes and fangs of an African spider. ---' 
We mentioned this curious insect in our last number, 
page 8. We are now, through the kindness of our friend, 
Mr. T. Carpenter, enabled to afford our readers a magni- 
fied figure of its head, eyes, and fangs, in our present plate, 
fig. 13 ; and in which the four eyes, forming a cluster.in 
the middle of the fore part of its head, are distinctly shown; 
as well as four others, two of which are affixed on each 
side of the two external parts, or protuberances, which are 
placed at the fi^ont of its head, and thus enable it to see 
sideways. And the two eyes, which complete the number 
ten, will be seen, as posited in tbe hinder part of jts head« 

Its two powerful fangs and teeth are also shown in our 
figure. 

The head is black, but is occasionally sprinkled ovef 
tdth white hairs. The object was drawn as viewed in 

f2 
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Mr. T. Carpenter'3 excellent opaque compound micro- 
scope. 

On the piercing apparatus of the stomoxis calcitrans ; 
and on the tongue of the domestic fly. — • In plate II, 
figs. 14 and 15, represent the upper and under views of a 
black and curiously articulated sheath, with which the 
bead of the stomoxis is furnished, and which appears to be 
capable of being contracted or extended, like the trunk of 
an elephant. Fig. 14 represents the upper side of this 
trunk, and fig. 15 its under side, which has a groove along 
ity in which the two piercing and sucking instruments, 
shown in fig. 16, can be occasionally lodged. The larger 
of these is in a conical form, but its end is suddenly ter- 
minated by an exceedingly sharp point. The slenderer of 
these two instruments seems better adapted to perform the 
office of irritating the wound made by the stronger one, 
|]ian to infiict one itself. The surface of the larger instru* 
ment is covered with minute scales^ pointing forwards ; and 
the cleft exterior end of the sheath is furnished with teeth, 
formed Uke the points of lancets, as shown 'in fig. 17, 
which is a highly magnified view of this part. With this 
formidable apparatus, this noxious insect is enabled to in- 
flict uud painfully severe wounds so ably described by Mr. 
T. Carpenter, in his article on this and other insects, con- 
tained in our present number; and, as the stomoxis so ex- 
actly resembles our domestic fly in other respects ; so it, 
unfortunately, is often confounded with it ; and is often 
B^e to sufier for the agonies occasioned by the bites of 
the stomoxis. The house fly is indeed furnished with a 
tongue of the most exquisite structure, which proceeds 
fnnn its throaty but with which it is utterly inii^apable of in- 
flicting any wounds. 

Fig. 18 of plate II. represents a magnified view of the 
tongue of the domestic fly, as extended or protruded from 
its mouth ; and fig. 19 is a still more enlarged view of the ex- 
terior end of it, to show its admirable and beautiful structure. 
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This tongue had been prepared by Mr. T. Carpenter, by 
steeping it in water for some hours, in order to swell it out, 
and thus exhibit its formation the more distinctly. The 
edge of the ex^terior end is seen in the side view of it, 
fig. 18 ; but its peculiar structure is best shown in the en- 
larged front view of it, fig. 19 ; where the numerous rows 
of raised and rounded parts are shown^ with double dotted 
lines arranged along the depressions between the ridges. 
This object is shown as opaque, and as seen in Mr.T.^Car- 
penter's compound microscope. But we hope, at some 
future period, to be enabled to furnish a figure of it, 
viewed as a transparent object, when its truly woiiderful 
and complicated structure will be rendered still more ap- 
parent. 

On the eyes of the insect termed the julus, or craspe- 
dosoma polydismoide.* — ^This is a British species of sco- 
lopendra, with numerous legs ; and, when placed on its 
side, and viewed as an opaque object, in Mr. T. Carpen- 
ter^s compound microscope, one set of its eyes presented 
the curious arrangement shown in fig. 20, of plate 11. 
The uppermost row consisting of seven eyes, the next of 
six, and each row decreasing one in succession, until the 
set ends with a single eye only, and the whole forms a 
triangular figure. Each eye is completely separated fipm 
the others, and does not i form part of a continued combi- 
nation, as is usual in the eyes of insects. 

On the singular structure of the cornea of the eye of a hadr 

dock. — If the cornea of one of these eyes, after being boiled^ 
be dried, it will be found to be composed of a vast number of 
concentric layers, which may be separatedx like the coats 
of an onion. When one of the thinnest of these layers is 
viewed as a transparent object in the microscope, it will be 
found to contain numerous parallel rows of lines, each line 
being formed of zig-zags, or wavy lines, as endeavoured to 
be shown in fig. 21, plate II. ; and which evidently form a 
kind of sutures, admitting of a degree of motion to take place 
amongst them, by which the cornea of this fish's eye may 
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be enlarged or contracted, or its figure be changed, so as 
to accommodate its vision, according to circumstances* 

Additional particulars on the animalcule which in- 
habit the shells of the eggs of the wlteel-animalculc^, — 
In our last number, pa^e 6, we described this animal- 
culae, as seen by us, when placed in the egg, upon the 
surface of the leaf of an aquatic vegetable, and gave a 
figure of it in figure 10, of plate I. Since then, we have 
l^n highly gratified by seeing it protrude its apparatus 
into the water surrounding the leaf; and observing the 
motion it causes in the water, in order to bring minute ani- 
malculaB within its reach. Fig. 22, of plate II. represents 
this apparatus, consisting of a singularly curved stem, 
from which numerous fibrillae proceed, as shewn in the 
figure ; and it occasionally withdraws, and again protrudes, 
this apparatus, from time to time. We again give the re- 
presentation of the animalculae in the shell of the egg, in 
order to aiford a complete view of the v/hole. It requires 
^excellent microscope to distinguish the minute fibrillee: 
our Varley's single microscope has, however, enabled us to 
^discover and delineate them, as represented in our figure. 

On the piercers of the fiea which preys upon human 
ieings.'^n our last jaumber, page 6, we described the ap- 
paratus employed by the flea. Since then, we have been 
.&voured, by Mr. T. Carpenter, with a sight of another 
flea, in which the piercers are each provided with four rows 
X^ bead-like threads, two on each side, as shown in fig. 23, 
of plate XL and which are twisted around each other in 
iibfi manner there represented. Between one set of them 
and the solid part of the piercer, on its left side, a. complete 
separation is shown ; so that there can no longer remain 
any doubt of their being distinct parts from the piercers. 

The {Hercers of the flea exhibited in our former plate are 
described ais being serrated along their edges. Mr. T. 
Carpenter informs us, that it was one of the fleas which he 
Ibund upon his dc^ ; and he thinks it not unlikely that it 
may differ from those which feed upon the human subject. 
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both in this as well as in other respects. He has a flea 
taken from a mole, which entirely differs in shape from 
either of the abovementioned ones. ^ 

On the caterpillar in the egg of the flea, — Mr. T. - 
Carpenter has recently favoured us with a sight of several 
of these eggs, mounted as transparent microscopic objects^ 
and in which the caterpillars are plainly to be distin- 
guished, lying as shown in fig. 24, of plate II. 

On air-holes in the ends of the eggs of fleas, — ^We have, 
amongst our numerous transparent microscopic objects, 

one of the eggs of a flea, placed between two slips of 

plate-glaSs, and in which several circles of holes may be 

seen, at each end of the egg, similar to those shown in 

fig. 25, of plate II. 

The late Dr, Wollaston^s opinion on the compound eye$ 
of insects, and the crustaceous animals. — In our second 
volume, page 193, we stated, that Mr. T. Carpenter had 
ghown the curious micrpscopic preparations he had made 
of these compound eyes to several of our most eminent* 
men in the world of science, last spring. Mr. Carpenter 
Jbas since informed us, that one of these gentlemen was 
the late lamented and highly scientific Dr. WoUaston ; 
and who, after viewing the preparations, was so much 
struck with surprise at the numerous plates or lamina, full .. 
of distinct lenses, forming each eye of a cray-fish ; and 
also with the tubes attached to each lens of their inner 
lamina, that he proceeded to measure, by a particular me- 
thod of his own, the focal distance of those lenses, and 
which he found exactly agreed with the length of the 
tubes. He then pronounced his opinion to be, that Mr. 
Carpenter had completely estabUshed the fact, that they 
were really eyes, answering the purposes of such organs* 
The method which Dr. Wollaston took to satisfy himself 
was so satisfactory to the scientific friends who accom- 
panied him, that they also fully assented to his opinion. 

Mr. Carpenter's memorandum of this occurrence is ai» 
follows :-^ 
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" On Friday, Feb. 22, 1828, I exhibited under the mi-' 
scrope, to Dr. Wollaston, and t^o other eminent gentlemen 
of science, sections. See. from the eyes of cray-fish. Dr. 
Wollaston, in order to satisfy himself and his friends that 
they were eyes, measured the length of the tubes, and then 
the focal length of the lenses in the cornea, by which 
means he found that the focal length of the lenses was 
precisely the same as the length of the tubes. Thus they 
were not only satisfied that they were eyes, but that the 
.construction of these eyes was upon the principle of tele- 
ftcopes ; as the image of any object would be formed at 
the bottom of each tube, upon a lens or humour in the di- 
visions in the retina, similar to that formed in the eye- 
glass of a telescope, and be from thence conveyed to the 
organ of seeing in the brain.'' 

On the scales of the insect termed the lepisma saccha^ 
rina. — Dr. Hook, in his ^^ Micrographia," has given a 
figure of this insecty which, however, he terms the clothes- 
moth, in its worm-:state. It is, nevertheless, a perfect 
insect. 

This insect is covered with scales, one of whicih we have 
represented in fig. 26, of plate II. as drawn from one in 
the possession of Mr. T. Carpenter. It is very ragged on 
its edges, and is connected with the body of the insect at 
the hollowed part, shown in the lower part of the scale; 
and not by a kind of stem, as in most of the scales or 
feathers of moths, &c. The lines or furrows along it, are 
closer together at. the lower part of the scale than at its 
upper part. 

On the scales of the maritime podura. — ^This insect 
was presented to Mr. T. Carpenter, by Mr. Children, of 
the British Museum, who caught it on the coast of Sussex. 

Its scales are furrowed with parallel lines, as shown, on 
a highly magnified size, in fig. 27, of plate II. and its 
upper end is terminated in the singular manner shown : 
namely, being apparently broken away on the sides. The 
exact correspondence of its shape, however, on each side. 
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would seem to contradict that opinion. Others of the 
scales are terminated differently ; still, however, preserving 
an exact resemblance on each side of them. 

This scale was affixed to the body of the insect by the 
appendage shown in the middle of its lower part. 

On a feather or scale of the butterfly, bred upon the 
brassica rapi. — ^This feather is one of the test objects se- 
lected by Mr. T. Carpenter for trying the perfection q{ 
microscopes. It is shown in fig. 28, of plate II. The 
feather is attached to the wing of the butterfly by means 
of the small circular appendage, which is shown in the 
middle bf the forked part of the feather ; and not, as 
might be supposed, by the ragged part at its upper end. 

On the feather or scale of the butterfly bred upon the 
brassica rapa. — ^This is another of the test objects se- 
lected by Mr. T. Carpenter, and chiefly differs from the 
one last mentioned in being of a slenderer make. It is 
affixed to the wing of the butterfly by the small circular 
appendage shown as lying upon one side, and above the 
gap in the lower part of the feather, as exhibited in fig. 
29, of plate 11. The longer feather of ^papilio brassica, 
or large white garden butterfly, shown in' fig. 5, plate IV. 
of volume III. is, however, a still more difficult test object. 

On a singular feather or scale of the lycena agrolus, 
or azure blue butterfly. — This insect has several different 
kinds of feathers upon its wings and body ; but the most 
singular one, is that shown in fig. 30, of plate II. and 
which is drawn from a specimen in Mr. T. Carpenter's ex- 
tensive collection of transparent microscopic objects. 

Its appearance does not greatly differ from that of a cut 
glass goblet vnthout its foot, so stmngely is it shaped 
and marked by lines, and rows of spots, in the manner 
shown in our figure. It is affixed to the insect by the stem 
at its lower part. 

On rheum as a microscopic object. — This humour has 
already been pointed out by Baker, in his work entitled 
"Employment for the Microscope;" and as there can be 
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no difficulty in obtaining plenty of it in the winter season, 
when so many persons are affected with running colds^ so 
we recommend to our readers to procure a drop of it, and 
suffer it to form its curious configurations upon a slip of 
glass ; and afterwards, to secure it from injury, by cement^ 
ing another slip of glass over it, when it will form a per- 
manent and beautiful transparent object for the micro- 
scope. 

These configurations very much resemble spme of .those 
we have already figured in plate IV. of volume II. as being 
produced from a solution of muriate of soda (common 
salt) in various viscid mediums, and are, therefore, most 
probably formed from the salt which is so plainly percept- 
ible in the rheum of Dimiing colds. 

On crystallized gold as a microscopic object — Th^ 
Editor has, in his collection of opaque objects for the mi* 
croscope, two, which be purchased, as being specimen? 
of native gold ; they are of a foUated shape, and one of 
them is covered with crystals, some of which are in the 
form of equilateral triangles, terminated with three facets, 
meeting in the centre of each ; others are differently 
formed. The other object is also crystahzed, but not so 
regularly as the former one. Mr. John Cuthbert lately 
showed him similar specimens of foliated and crystallized 
gold, of an appearance resembling his own, but he sai4 
they were not native gold, but the product of art; and 
that he could prepare such in a short period of time. 
However this may be, the Editor has in his own posses- 
sion a beautiful specimen of crystallized gold, abounding 
in briiliant hexagonal crystals, which has formed itself,^ 
in a long course of years, from an etherial solution of gold, 
kept undisturbed ; and has deposited itself, in the cii'cular 
depression, at the bottom of the closed phial containing 
it, and has thus taken the shape of a tolerably coherent 
ring of fine gold, studded with the brilliant crystals above- 
mentioned. The oth^ specimens have a dead or dull ap- 
piearance, such as would be produced from the evaporation 
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of the mercury^ by heat^ from an amalgam of gold ; and 
they may, very possibly, be thus produced. 

On the arborizations of silver under the microscrope. — 

. Mr, T. Carpenter recently favoured the Editor with a sight 
of these, produced by spreading a solution of silver*in the 
nitric acid, upon the surface of a slice of ebony^ and 
sprinkling a few filings of brass in the drop, when the ar- 
borizations instantly commenced shooting under his eye, 
and appeared 'of a beautifully white colour, and a most/ex- 
quisite structure when viewed as an opaque object, and illu- 
minated by the light thrown upon them from his silver spe- 
culum. He likewise spread more of the solution upon a 
slip of glass, when the Editor had the pleasure of viewing 
it as a transparent object, the ramifications then appearing 
in minute black lines, and still better defined, than when 
viewed as an opaque object. Mr. Carpenter, however, 
enabled him to view the same preparation as an opake ob- 
ject likewise, by placing a blackened shp of card under- 
neath the glass slip, and illuminating the object by means 
of the speculum, as in the former case. In either of these 
ways it forms a most beautiful microscopic object, and 
ought to be more frequently seen than is the case in 
general. 

On vievnng the crystals of sugar in the microscope, — 

. If a solution of white sugar be made in spirit of wine, in a 
small phial, by heating it, on cooling, it will "deposit 
beautifully transparent and well fprmed crystals, around 
the interior surface of the phial, well calculated for form- 
ing objects for the microscope ; and which may be pre- 
served for any length of time, by carefully closing the 
mouth of the phial. In this manner the Editor prepared 
such, as microscopic objects, many years since. 

Additional particulars of the suckers upon the feet of the , 
dyticus, or large water beetle. — ^We extract th^ following 
4remarks from Kirby and Spence's excellent work on Ento- 
mology, vol. IIL page 694 : — " But the genus that ex- 
hibits to the curious entomologist the most singular . and i 
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elaborate apparatus of this kind^ is dyticus, and the exa- 
mination of the under side of the hand^ of any male of this 
genus, will almost compel l;he most inattentive observer to 
glorify the wisdom and skill of the Almighty, so conspi- 
cuously manifested in the structure of these complex organs* 
For this part in these, instead of two or three pedunculate 
cups, as in many other insects, is composed of vast num- 
bers, some large, and some small. If you take a small 
specimen of the common dyticus marginatus, you will find 
that the three first joints of the hand are very much di- 
lated, so as to form a plate or shield, nearly circular, 
fringed all around with stiffish hairs : if you next examine 
the under side of this plate with a good magnifier, you will 
discover at the base, wh^re it is united with the cubit, two 
circular cups, the external one more than three times the 
size of the other, with an umbelicated centre; besides 
these two larger cups, the rest of the shield is covered by a 
vast number of minute ones, of a siniilar construction : 
the larger cups are nearly sessile, but the smaller are ele- 
vated upon a tubular footstalk : the three first joints of 
the intermediate tarsi are also dilated, but not into an or- 
bicular shield, and thickly set with minute pedunculated 
suckers." 

Our former notice on this wonderful apparatus will be 
found in vol. II. page 141. 

On the internal' parts of the insect termed the staphet- 
linus, — Mr. T. Carpenter recently favoured the Editor with 
a sight of his admirable display of the internal parts of 
this insect, viewed as an opaque objectjn his compound mi- 
croscope, when the blood-vessels, the muscles and tendons, 
and, in particular, the blind-gut, were most distinctly seen, 
although the preparation had become quite dry. In its 
recent state, and while the parts retained their perfect 
structure, and had not shrank in drying, Mr. Carpenter 
said that it formed the most exquisite object he had ever 
witnessed ; and, from' what the Editor saw, he beheves that 
it must have been so. 
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On the ticks which infest the staphalinus.—M.T. T, Carpen- 
ter has lately shown the Editor a staphalinus as an opaque 
object in his microscope^ which has its body partly covered 
with a curious species of scarlet ticks^ whose backs are 
armed with plates, curiously connected together, much like 
those of the tortoise. These ticks form highly interesting 
microscopic objects. 

On tlie intestines of a bee^ preserved in spirits of wine, 
as a microscopic object, 6y Mr. Holland. — ^Tbis beautiful 
preparation, made in the month of September last, still 
preserves its perfect forms, the spirit having but very 
slightly indeed escaped from it, for a period of nearly five 
months! This valuable circumstance could hardly have' 
been anticipated, when the specimen was originally put up 
by Mr. Holland, although he expected that it would con- 
tinue perfect for a much longer time than in any previous 
mode of preparing microscopic objects. 

We stated, in our number for December last, that Mr. 
C. Gould had adopted Mr. Ho1Iand*s excellent method of 
thus securing transparent objects for the microscope ; and 
we have since then seen several very beautiful ones of his 
preparing. Our microscopic readers must, with us, have 
continually lamented the perishable nature of our delicate 
preparations ; but now we have an opportunity of render- 
ing them permanent. 

We shall continue to notice, from time to time, the state 
in which Mr. Holland's preparation remains with us. 
It has now, however, more than realized our expectations 
of it ; the blood-vessels still preserve their beautiful and 
graceful forms, ramifying over the surfaces of the stomach 
and other intestines, as at first ; the graiqs of the farina of 
the mallow;, upon which the bee was feeding when caught, 
are still distinctly visible in its stomach ; and, in short, it 
has lost hardly ^ny thing of its pristine excellence. 

On a solution of camphor in alcohol, as an extempo^ 
raneous microscropic o6;ec^— -This is 'one of the prepara- 
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tions which ought always to he at hand in the collections 
of those formed for the use of the microscope. It is true, 
that its configurations^ formed by placing a drop 6f the 
solution upon a slip of glass under the microscope, very 
quickly disappear, owing to the volatility of the camphor ; 
but whilst they remain, they are exceedingly curious, and 
well deserving of examination. 

^Oh minute strings of beads, produced by a q^edes of 
mouldiness. — Mr. T. Carpenter lately showed the Editor, 
as an opaque microscopic object, some white mouldiness,^ 
which had formed itself upon the^kin of a herring, more 
than twenty years since. 

Dr. Hooke, in his " Micrographia," also gives a figure of 
k species of white roouldiness, which had formed itself 
iipon the red sheep-skih cover of a book ; and appeared, 
Wjien examined by the microscope, " to be a sort of vege- 
table, pushing out multitudes of small, long, cylindrical, 
and transparent stalks, not exactly upright, but bending a 
little with the weight of a round white knob or ball, that 
grew on Jthe top of each. 

''Many of these knobs were very round, and had a 
smooth surface, others were of an oblong shape, and seve- 
ral of them were broken a little, appearing with a few 
clefts at the top, and others again were shattered, or flown 
to pieces. 

" It was not easy to find otit what these heads con- 
tained, whether they were flowers, or seed-vessels, but 
they seemed to bear the greatest resemblance to the heads 
of mushrooms, and were very disagreeable both to the 
taste and smell. 

" Our author supposes (says the author of his " Micro- 
graphia Restaurata") that mushrooms, and the micro- 
scopic plants we are now describing, may be generated at 
any time, and from any kind of putrified substance, either 
animal or vegetable, without seed, merely by the friendly 
concurrence of either natural or artificial heat and mois- 
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lure ; -and adds, that he could nerer find any thing like 
aeeds in mushrooms. ^ But later discoveries have- proved 
him greatly mistaketi in this respect, by showing that 
mushrooms produce, seeds in prodigious numlpers, as any 
one may be satisfied, who will take the trouble to examine 
the gills of them with good glasses : and though it may 
be impossible to discern the like in these minute plants, it 
is not improbable that their round heads may contain also 
an abundance of seeds, which becoming ripe in a few 
hours,' are spirted to some distance round about, where 
finding a^proper bed, they presently spring up, and soon 
bear seeds themselves. 

" And if • so, we need no longer wonder at the speedy 
spreading of mouldiness over any body whereon it once 
appears. It must be owned, that heat and moisture, and 
oftentimes a degree of putrefaction in the substance, are 
requisite to make these minute plants thrive; but that such 
principles should be able to create them, must, I think, be 
past tlie belief of any who have studied nature by the- 
help of glasses." 

We have for many years had, amongst our transparent 
objects for the microscope (placed between the talcs of an 
ivory slider) minute M rings of beads, which were pro- 
duced by this species of white mouldiness, and which had 
formed upon the surface of what had been a solution of 
sal polychrestum, but had dried up ; and we have fre- 
quently met with them since, in the heads of the white 
mouldiness in question, and which is the same as that 
shown to us by Mr. T. Carpenter. We cannot but con- 
clude, therefore, that these minute beads are, in reality, 
the seeds of the plants ; and that their generation can no 
longer be said to be equivocal. 

These minute plants are too frequently found surround- 
ing animal and vegetable objects, when enclosed between 
talcs in the ivory sliders, after a few years remaining in that 
situation ; and the minute strings of beads may be seen, 
with proper care, fgrming their heads. We have, however, 
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seldom seen them so large and perfect, as in the above- 
mentioned instance, of their forming upon the surface of 
the dried up solution of sal polychrestum. 

(To he continued,) ' 



XIII.— 'fti Death-watchesy Stomoxys Calcitrans, and other 
' Insects. By Thomas Carpenter, Esq. 

DEAR SIR, London, Jan. 10, 1829. 

I MAKE no doubt but you have, in common with myself, 
met with many persons of weak minds, who are in a con- 
tinual state of alarm, in' consequence of prognosticating 
that evil is to befal them, from what they term, signs and 
tokens; amongst the most prevalent of these tokens, is 
the noise made by what they call the " Death-watch.'* 
The purport of this letter is, that in case any of your 
readers should be acquainted with persons possessed with 
this absurd opinion, they may be enabled to dissipate their 
fears, by explaining to them the natural causes of this sin- 
gular noise, and which proceeds from two different insects: 
one, a coleopterous insect, of a dark colour, and about sl , 
quarter of an inch in length, the anobium tessellatum. 
Notwithstanding its smallness of size, however, this crea- 
ture is often the cause of serious alarm, among the lower 
classes, from the noise that it makes ; and which they con- 
sider as portentous of death to some one of the family in 
whose house it is heard. The philosopher and naturalist 
may smile at a superstition thus absurd; yet the cele- 
bmted Sir Thomas Brown has remarked, with great ear- 
nestness, that the man ^^ who could eradicate this error 
from the minds of the people, might prevent the fearful 
passions of the heart, andmany cold sweats, taking place 
in grandmothers and nurses." With the feelings of these 
persons a well known satirist sports in the following lines : 

** A wood-wonn 
That lies in old wood, like a bare in by form ; 
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WiUi teeth, or with clawt, it will bite or will scratch ; 

And chambermaids christen this worm a death-watch \ 

Because, Hke a watch, it always cries dick ; 

Then wo be to those in the house who are sick ; 

For sure as a gun they will give up the ghost 

If the maggot cries click when it scratchel^ the post. 

Swift' t Invective againtt W(fod» 

Another poet has also employed himself on the same 
subject: 

" The weather's bell. 
Before die drooping flock, told forth her knell ; 
The solemn 4eath- watch cUck'd the hour she dy'd.*' 

Gay*s Poitoral Dirge, 

It is remarkable, that though the ignorant despise the 
minuter parts of the creation as too insignificant to engage 
their notice/ and venture to deride those better informed, 
fortheir attention to what they deem such trifling sub- 
ject^ yet they are the very persons on whom real trifles 
mnke the strongest impressions, and by whoise credulity 
an apparently insignificant creature has been magnified, 
80 as to become an object of considerable importance in 
ihe sc^le of beittgsj fori¥«'may say'^of them ^s our great 
^matist vmtersays o( fitihjeal&usj 

\ '. . ..,.,% "Trifles light as air 

. Aretd't^ timid confirmations strong 
•As pTOdts of holy wntl*' 

It is chiefly in the advanced period of spring that these 
msects commence their noise ; and which is no more thsin 
the call or signal by which they are mutually iattracted to 
each other, and may be considered as analogous to the call 
of birds. This noise does not arise from their voice, but 
from the insect beating/ on hard substances, 'with the 
shield or forepart (^ ita>ihetfd; The general ilumber <yf 
successive distinct strokes is from seven to nine or eleven. 
These are given in pretty quick succession, and are repeated 
at uncertain intervals $ and in old houses, where the Iut 
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sects are numerous^ they may be heaird, if the weather be 
warm, ahnost every hour in the day. The noise exactly 
resembles that made by beating moderately hard with the 
finger nail on a table. Mr. Stackbousie carefully observed 
the manner of its beating. He says, die insect raises itself 
tipon its hinder legs, and with the body somewhat incUned, 
beats its head with .great force and agility against the 
place on which it stands. This insect, which is the real 
death-watch of the vulgar, emphatically so called, must 
not, however, be confounded' with another minuter insect, 
not much imlike a louse, that makes a ticking noise like a 
watch; but instead of beating at intervals, it continues its 
noise, for a considerable lengih of tin^e without intermis- 
sipn. Tjhis latter insect belongs to a v^ different tribe ; 
an,d is the temi^es, puhatorium of LinosBus. It is usually 
found in old wood, decayed fumiture» museums^ and 
neglected books; and both the nu^e and the finale have 
tihe power of making this ticking noise^^ in order to aUaraol 
^ch other. 

Thq Rev. Mr. Berham seem& to hfiv<e bean the fiist na- 
turalist who examined and described this gp^iei. He had 
often heard the noise, apd pursuing it^ had found nolbing 
but these insects ; and which be stipposed, from their mi- 
nuteness, were incapable of producing it ; but one day, 
by finding that the noise proceeded from a< piece of paper, 
loosely folded, and lying in a good light in his study win- 
dow, he viewed it with a good microscope, and observed, 
tq hia^g^eat>!a9tonisJl?pient^ one of these insects, in the very, 
a,ct;ofi be^ti^g., Th^ cu-e more numerous in some yeard 
ihan.ijivothecs^; and; tbeir ticking is, of course, mer^fre^ 
9[|i^ntly; hfSB^^ Mx^ Depcbami says, that during the month 
oi^iJujy^ in one partieular summer, they, scarcely ever ceased 
^bjg^e^liher iinrtbe <jkiy orlnigfatt The fionale kysihoF 
e^s.iu dry. and djasfy p4ae«9s,i vA&OL^tej are likely to meet 
\p(itibL.tlie, l^asitr disi^utbekACQ ; tbeae at« exceedingly small> 
ajm) not unlike ttie^ niteiot eggsiof hcob They, are^ generally 
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hatched about the begmQing of March^ a little fiooner or 
later^ accordijDg to the weather. After leaving the egg$, th^ 
insects are so small as scarcely to be discerned without «thif 
assistance of a glas^. They remain in this larva st^tp 
about two months, somewhat resetmbling in appearance the 
mites in cheese ; after which, they undergo dieir abaog^ 
into the perfect insect. They feed on dead flies, and o4i^ 
insects ; and often, from dieir numbers and voracijiy, very 
. much deface cabinets gf natural history. 

They also live on various other substances, and x^ay 
^kften be observed hunting for nutritious particles with 
great care and attention amongst the dust in which they 
are found, turning it over with their heads, and searching 
about somewhat in the manner of swine. Many of them 
live through the winter, but during that time, in order tp 
avoid the inconveniencies of frost, they bury themselves 
deep in the dust. Accompanied with these remarks I 
send you a specimen of each insect for your examination. 
About the middle of last summer I called on a friend 
who was labouring under a severe nervous affection, and 
found his jBomplaJnt had increased very much in conse- 
i{«enceof his beaa^ng. the n^e from numerous insects of 
this smaller species. . He did not, indeed, like to acknow- 
ledge the fact; but*I clearly perceived that he had iia«- 
bibed some of the superstitious ideas relating to tiiem. 

He informed ime that the noise they made resembled 
the ticking of numerous watches, and appeared tp proceed 
frwx the bottom of a wooden box. which had contained 
figs, but which had all been consumed long since. X en- 
deavoured to quiet his mind by informing him of what I 
considered to be the fact, viz..: that certain mites having 
found their way into the box for the pui^se of feeding 
on the particles of dust from the figs, they had attracted 
another species of insect to the spot, which, most pro^- 
faably, not only partook of the sweets, but also fed on the 
first settlers also, and had themselves subsequently esta- 
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blished a colony in the box. Thai the ticking noise they 
tnade was nothing more than a natural one ; and instead of 
bluing the forerunner of death, was the signal which the 
insects made to each other in their courting season ; and 
thereftre, that instead of being a summons to a funeral, if 
Vwte 6f a very different nature. 

^ IDuring this time the insects were making an incessant 
iibking ; and^ in order to satisfy my friend that my ex- 
planation was correct, I shook out the contents of the box 
iifta a shallow glazed dish; I then pointed out numerous 
injects to him, from which I assured him the noise we had 
hcfard had proceeded. Some of these insects I p^ced 
between concave glasses, and, in due time, found the eggs • 
and young produced in the manner described by Mr. Der- 
htun, as before stated. While in the larva state, they eat 
the greater part of the bodies of their parents; after 
which, they soon died. Some of these I have placed 
within a talc slider, which I also send you. 

As I knew, to my cost, that these insects in the perfect 
state' were excellent anatomists, having had many fine 
specimens of insects in my cabinet destroyed by their 
operations, a thought occurred to me that I might possi- 
bly fender them "useful in making some delicate dissections 
for'niy microscope ; and, in order to try the experiment, I . 
placed a few of the insects within a pill-box, into which 
I also put the heads of three dead flies. On looking into 
the box some time afterwards, in order to see how they had 
proceeded in their anatomical operations, I found they had 
cleared the interior of some of thejeyes completely from all 
the blood vessels, leaving the lenses in the cornea most 
beautifully transparent, and so totally unlike any pre- 
pteition^ of my own, that I placed portions of those cleared 
e;^eB between slips of gidss as a natural curiosity ; and also 
to shbw how useful those Ifttli^ cir^tures might be made in 
producing exceedingly fine dissections. I have sent the 
sliders herewith for your examination. 






and otJiertnseisU. ^ 

A sir^vilar circumstance occurred to me with one q£ 
these insects, which shows. what a tenacity of hfe they po^ . 
sess In order to kill it, I put it into hot.jvvater^ as usual ^ 
and having taken it put, apparently dead, I placed it/)aa 
piece of card, attached by a little gum-water. On.^« . 
amining it four hours afterwards, I found it was. aliye^and 
- struggling to free itself from the gum. I was at a loss to 
iaaagiae how it h^d preserved its life in the hot water, 
biut, pn. looking into the water, I found a castiskin, whichj 
I presume, the insect was preparing to throw off at the^ 
dtqe I put it into the water ; and which .^kin being loose 
and partly detached from its body, had protected and 
preserved the vital parts from being destroyed* , The insec^ 
and its cast skin I also send you for your inspection. . Xsi'ft 
will observe how very prominent and numerous the eyea 
(which are compound ones) are in this minute insect. . 

On paying another visit to the friend before mentioned 
in the autumn of last year, I found him out of temper with 
certain flies, which he said had annoyed him very much 
by stinging and biting his legs, and which caused such 
extreme pain and inflammation, that he could only describe 
the smart he endured as if some Uttleimpsof mischief were 
tormenting him by piercing his legs with exceedingly 
sharp needles ! Some of these flies he had caught and 
killed; and he said that he was determined to kill every , 
fly he m^t with in the house as useless pests. I req^uestc^ 
him to reflect a little before he commenced hostilities 
against an. unofiending and harmless species of insects ;, 
and which, no doubt, had some important, duty to perform 
in the scale of creation, although we were too. short-sighted 
to see. the benefits derived from them. And I partici^larly 
requested him not to kill those lively, little ; friendly cont^ 
panion&of the tea-table^ whose greatest crime appeared to 
be that of paitaking in a small portion of our milk and 
sugar. I informed him' that the ^les which had sp tor* 
mented him were of a very diflerent genus from those latter 
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ones, which wi»e the mUsca ddmesHca, and which never in- 
fliMed any wound* Bat that the tormentors which he had 
80 much reason to complain of were the stomoxys caldr- 
trdm ; the wounds made by which insects, I agreed with 
him, were not to be borne with patience, and he had there- 
fore my full consent to kill them whenever he was attacked 
by them. 

Those he had killed I took home with me, and having 
dissected the beads of two or three, I found the proboscis 
Or rostrum to be a sucker, with a single valved sheath> 
tadosing two instruments for .pier6ing the skill and suck« 
ing the blood* Their eyes are compound ones ; and each, 
Kke those of the comm<m house-fly, consists of many thou- 
sand distinct eyes. The above dissection,* with two or 
three of the perifect insects, I now send for your examina«>> 
tion. You will perceive thtm to be of . quite a difierent 
genus Irom the common house-fly ; and they are only to 
be found in the house during the autumn. Both myself 
and house have repeatedly suffered much from their attacks 
#ithin and vtritbout doors during that season, and I consider 
the pain which they inflict to be much worse than that 
^used by the bite of the tahtmus^ as mentioned, by me in 
a former letter ; and wheh you have examined a sc^ of its 
instruments, I think you wiH agtee with me in this opinion* 

Lambert, speaking of them, says, ^* I have sat down 
to writ6, and have been obliged to throw away my p^ in 
6oixseqttence of their irritating bite, which has obliged me 
6very moment to raise my hands to my eyes, nose> moulii/ 
and ears,'in cobstant succ'easdon* 

** When I cotdd no longer write, I began *to read, and 
^iiB al^wayis obliged to keep one hand constantly on the 
move* Sometimes, in the t^ourse of a few minutes, I would 
take bdf a dozen of my tonnentorsfrom my lips, between 
which I icaught tbem just as they perched*" 

All that Lambert states is very true, I speak expi^ri- 
mentally; and I would sooner sustain the attack of a 
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tabanus on my face with all fts mbti' o iaeufts (six in num- 
ber) for a minute, thsm I would th<e insertion -of ohe of 
the instnnnents of the stomoxys for (ftie moment ! My 
horse seems to have had the same kind of feeling> fotr I 
have known him plunge and break his haltet in the stable ^ 
and when annoyed by them cm the road he has betsidnfe 
quite unmanageable. 

I am, dear Sir, 

Ybuiis very sincerely, 

ToT. Gill, Eig. ThoS. tJARPENtfeR. 

XIV,— Ow the Art tjf the Liquorist. 

( Concluded fr&m page 60») 

Ths perfection of the liquorist's art consists in his tho- 
roughly studying the natute of the perfumes which he em- 
ploys, and in making his mixtures thereof according to 
the proportions which are best fitted to develop the piin- 
cipftl flavour which should predominate in the liqueur, bul 
avoiding all acridity ; and alsa, in employing with prudence 
aiKd good management those other substances^ whid^ 
without being distinguished by their peculiar tastes^ are 
nevertheless necessary to straigthen that particular per- 
fume which we have a view in employing. The liquorht 
ought therefore to possess a most delicate taste ; he ought 
ttlso to know at least as much of chemistry as should pre- 
vent him from hazarding the mixing of those substances 
together, which, by decomposing each other, would affcnrd 
results the most contrary to those he is endeavouring to 
obtain. He ought likewise to thoroughly understand the 
principles and the praictice of distillation, as well as to be 
able \b prepare his spirits^ and the plants, flowers, rootsp^ 
woods, &c., and to extract their perfumes, and which be 
must employ every instant in his business: 

The art of the Uquorist is one of the most important 
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applications of chemistry; ; and one, which those who are 
but little versed in this science, can have but small hopes 
of carrying to that degree >of perfection of which it is sus- 
ceptible. Before chemistry had made such progress, the 
Uquorisfs art was an empiric one, and every thing wag 
done at hazard. Formerly, whenever any one fortunately 
happened to compose a liqueur, which pleased both the 
taste and smell, he was praised up to the skies; and every 
one endeavoured either to obtain his recipe or to imitate 
the liqueur. Now, since we have studied the true methods 
of operating, we work with greater ease, and more economy; 
and obtain results which are more pleasing to the taste, as 
well as much more wholesome. 

We shall now give the recipes for several new liqueurs, 
which have never before appeared in print ; and are, in- 
deed, the results of our own experiments. We are con- 
vinced, that by following the processes, excellent liqueurs 
may be made by infusion; and to which the properties, 
either of an oil or a cream, may be given with facility. 

No. 1. Baume des M6luques.^-We infuse for ten days, 
in a stone or glass vessel, capable of hdlding twenty kilo- 
grammes of water, five kilogrammes of brandy, at eigh- 
^en degrees, two kilogrammes of white sugar, two kilor 
grammes of river water, fifteen grammes (four gros) of cin- 
namon, in powder, fifteen grammes (four gros) of cloves, 
powdered, and three grammes (forty eight grains) of mace, 
bruised. The whole must be shaken or stirred up three 
times a day; and a brown colour is to be given to it by 
caramel (burned sugar). At the end of the ten days it 
must be filtered, and put into closed bottles. 

No. 2. Larmes des veuves du Malabar. — ^The same 
quantities of brandy, sugar, and water, as in No. 1 ; to 
which we add fifteen grammes (four gros) of powdered 
cinnamon, three grammes (forty-eight grains) of bruised 
cloves, and the same quantity of mace. This must be 
slightly coloured with caramel. 

No. 3. Les dklices du Mandarin. — Brandy, sugar, and 
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river water, ia the same proportion as in No. 1 ; and either 
add fifteen grammes (four gros) of starry ^maeed(badiani) 
or of ambrette (hibiscus abelmoschus, L.) in powder ; and 
also seven or eight grammes (two gtos) of carthamus, or 
bastard saffron. 

N.B. We must take care in giving a gold colour to this 
liqueur with the bastard saffron, as its smell resembles that 
of honey, which smell it may also communicate to the 
liqueur, and render it disagreeable. 

No. 4. Les soupirs de ramour. — Brandy, sugar, and 
rain water, in similar proportions with No. 1. But we 
perfume it with the essence of roses, of which we add a 
sufficient quantity to give it. the required scent. A pale 
rose colour is given to it by the tincture of cochineal, as 
we shall describe below. It must be filtered when the 
sugar is dissolved ; after which it must be well stirred up 
five or six times, and then be put into well stopped bottles. 

We can also make this liqueur without employing the 
essence of roses, as follows : — Five kilogrammes of brandy, 
at eighteen degrees ; two kilogrammes of white sugar ; of 
rose-water, distilled in the manner hereafter described, a 
sufficient quantity to give it a fine perfume. If the liqueur 
should prove too weak, more brandy must be added to it 
of thirty-six degrees ; but if it be too strong, dilute it with 
rain-water^ and if it has not a sufficient consistence, add 
syrup to it. ' 

The rose-water which we recommend, is made in the fol- 
lowing manner :— We place in the body of a still, a layer 
of rose-leaves, then another of powdered kitchen salt; then 
another lay^r of rose-leaves, and another of salt upon that; 
and^so on, up to the neck of the still, observing that the 
last layer is a slight one of salt. We then fill the body 
wdth water, and proceed to distillation. The first distilled 
products are to be re-passed a second and a third time ppon 
new rose-leaves, arranged as in the first distillation, with 
salt between the layers. After three distillations the rose- 
water will be perfect. 
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No. 5. Crime de macarons. — Brandy, sugar^ and rain- 
water as in No. 1 ; to which we add 245 grammes (demi- 
livre) of bitter^monds, peeled and well bruised ; cloves, 
cinnamon, and mace, also bruised, of each three grammes 
(forty-eight grains^. Or we may substitute for the bitter 
almonds, the kernels of peaches or apricots, should they be 
thought too acrid. 

This liqueur is made of a purplish or violet colour, with 
a decoctionof litmus, to which is added prepared cochineal, 
to give it a fine tint. 

No. 6. Qttracdo. — ^We put into a large bottle, nearly 
filled with alcohol, at thirty*four degrees of Baume (or 
thirty-six) the peels of six fine Portugal oranges, which are 
smooth skinned, and let them infuse for fifteen days. At 
the end of this time we put into a large stone or glass 
vessel, five kilogrammes of brandy at eighteen degrees, 
two kilogrammes of white sugar, and two kilogrammes of 
riyer-water. When the sugar is dissolved, we add a suf- 
ficient quantity of the above infusion of orange peels to 
give it a predominant flavour ; and we aromatise it with 
three grammes of fine cinnamon, and as much mace, both 
vrell bruised. Lastly, we throw into the iigueur, thirty- 
one grammes (one ounce) of Brazil wood, in. powder. 
The whole is left in infusion ten days, being stirred three 
<Hr four times a day. At the end of this time we taste the 
liqueur; if it be too strong and sweet, we add more water 
to it ; if too weak, we add alcohol, at .36^ ; and if it be 
not sweet enough, we put syrup to it. We also give it 
colour with caramel when we would tinge it. 

No. 7. Etrait d*absintlie de iSiifwe.— Many persons 
having inquired for the composition o( this liqueur, we trust 
that we shall give them a gratification in communicating 
a lycipe giv^n us by the late Cadet Gassicourt, who 
bro^bt it from Switzerland. 

**'jrhe distillers of (Jeneva, Basle, Zurich, NeuchS.tel, 
Berne, and Lausanne, make a great trade in an alcoholic 
liqu^r^ aromatized by wormwopd and aniseed, and 
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mftfking nbout twenty-four degrees of Baume's areometer. 
This hquflwr, which is called extract of wormwood, is 
compds^ In the following manner : 
Sttmmitsofthe greater wormwood 2 kilogrammes. 

' ■ of t}je lesser ditto - - - 1 ' 

Angelica roo^ ) ^ t 

Calamus arcmticus ] ""^^^ '. ^>^^ grammes. 

Seeds of the starry aniseed r&ufttuie J 0,061 
Leaves of the d&tany<^ Crete - - 0,031 
Alcohol, at 20 degrees - • - - 18 kilogrammes. 

^ These.snbttances are infused for eight days : they are 
tilien dktilled over a gentle fire, and we draw off nine kilo- 
grammes of spirit, to which w^ add eight grammes (two 
gros) of the essential oil of green aniseed.^ The nine kilo-; 
grammes which remain in the alcsnbici aerve for the pre- 
paration of a vulnerary spirif 

Most of the maaufacturov colour their extract of wonn- 
wood either with the expressed juices of smallage or of 
spinach. This colour is very fine at first, but the light 
destroys it. Nevertheless, as a green odour is pleasing 
amongst the liqueurs at table, such as those of worm-wood, 
mint, emerald-water, &c., so we will indicate a process by 
which we can obtain all the tints of green, and which are 
likewise durablli. 

On cohiuring liqueurs.-^We ordmarily colour liqueurs 
yellow, ikwn-colour, red, violet, or green. The object is to 
employ permanent cdours which shall not be pr^udicial to 
healthv 

Yillo^.^-^The saframiM or carthamus tinctorius contains 
two colouring parts, yellow and red : the first, the yellow, 
is soluble in w^ter only, and is that with \diich we are at 
present occupied. In order to tinge iiqueurs yellow, we in- 
fuse the petals of this fk>wer in them, in a' greater or less 
quantity, as we wouM have the ydlpw lighta* or dee^* 

Fawn colour. — ^The caramel gives a fi^twn colour mcnre or 
less deep. To prepare it, we take an iron ladk, which is 
verjr clean, and put ifilo it powdered white sugary and place 
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it over a stove; the stigar melts, and mirst be constantljr 
stirfed until it takes a perfectly equal brown colotir ; but 1r* 
must take great care that it is not burnt. When it has' 
attained the desired colour, we must throw water into it, 
and stir it up well ; it will dissolve entirely, and yield a 
colour more or less deep, as more or less of it is employed. - 
Red. — Cochmeal affords all the shades of red, accord-^ 
ingly as it is used in ^eater or less quantities ; but the 
process for preparing it is always the same. We bruise 
the cochineal in a mortar, adding to it a sixth part of alu^ 
in powder : when these two substances are well pulverizsed, 
wd pour boiling water upon them, and mix them well t(^^ 
Iher with the pestle ; we throw this colour into the liqueur 
after previously passing it through a filtre. 

F/o(e^— ^Litmus yields a violet colour ; we reduce the 
lumps of this material to a subtle powder in a mortar, aA4 
pour boiling water upon it: we add. this mixture to the 
liqueur until it is coloured to the requisite degree, and 
finally filtre it. 

Blue and Green. — Indigo dissolved in the sulphuric 
acid affords a permanent blue colour. We take indigo m 
powder, and grind it up with a small quantity of water in 
a glass mortar, with a pestle of the same material ; on this 
we pour, from time to time, a little concentrated sulpburfQ 
acid, at 66*^, or until the indigo appears to be entirely dis- 
solved. We then add to the solution, carbonate of Ume in 
powder, which neutralizes the sulphuric acid, forming with 
it sulphate of lime, which precipitates. We then trefet the 
mixture with alcohol, which becomes charged with the 
blue colouring matter of the indigo. After filtering it and 
mixing it with the yellow of carth&mus, we obtain all 
the varieties of green which we can possibly desire. This 
preparation is not injurious to the health, nor does it 
change the flavours of the liqueurs which sdre coloured by 
it. The confectioners use it also to tinge their greerf«weet- 
meats with. 
The liquorist also makes the artificial wines or ratafias. 



On, th .MordarUsmid m.>JX^eittgf i^c. * 93 

in which fa& employaaU kinds- of fruit, such as oranges^ 
peaches, apricots, cherriesi raspberries, strawberries, mul- 
berries, 'Sec .He takes these fruits^ levhen they a^e perfectly 
ripe, and ei^ppesses their juices,^ which he suffers to rest 
for twenty-fijtiv . hburs, and then passes it through a. iineb 
cloth. In each: &Vre of juice he dissolves 245 gramme, 
(eight ounc6s)^f« white sugar, and then adds alcohol of 36^ 
uutil it has sufficient strength.,. He leaves the whole to. 
macerate during .fifteen days; filtres it, and puts it up 
mto' bottles. These wines or ratifias were greatly use4 
formerly. . '.• . 

Many liquorists. also prepare the. waters for the use of 
the toilette; but these more properly belong to the art of 
the perfumer. 

. . . • . L. 



XV. — On the Mordants used in Dyeings Calico 

Printings ^c *. 

This term is used in many of the arts to designate the 
agglutinating substances ; which cause, by their applica- 
tion to different surfaces, the adherence of certain bodies 
to them. This is the term which is -given in the -art of 
carving and gilding, to the kind of varnish or size which 
serves to cause the leaves of gold or silver to adhere to 
their works. In other arts, on the contrary, they call 
mordants i^Q acid agents, by the- aid of which they attack 
or corrode the surfaces of metals, in order to clean them. 
But in dyeing and calico printing, they attribute to the 
sstme word anotiiber meaning. It is chiefly used to describe 
thesis bodies which enjoy the double property of intimately 
combining with the organic fibres of the materials to be 
djred or printed, and the colourings matters, from whence 
there results a triple combination,- the mordant serving as 

the cotnmon bond of union between the colouring materials 

•■ • • • ■ . 

« 

* From, the 'i)tction}iatV« Tec^nolo^ifuf, 1828. 
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employed, and the tissue ; so that their union is lioom in*- 
timate, and the dyes aie, consequently, less perishable. 

Such is the use of the mordants which form xmt of the 
principal bases of the arts of dyeing wad calico printing. 
We shall now enter into farther particulars) by which we 
diall render their impoitance better understood. 

In order to perfectly appreciate the utility of mordants, 
and their true functions, we must premise, that the colour* 
ing materials generally contain principles sui generis, and 
which possess particular affinities. Their distinctive dia* 
racters in general are, that they are neither acid nor alka*r 
line; and yet, nevertheless, have the power of combihing 
with certain bodies, and more particularly with their bases, 
and receive from each modifications in their . colour, their 
solubility, and their changeability. The pure organic co- 
louring materials possess a very energetic affinity for certain 
bodies, a weak one for others, and nearly none at all for 
some. -Amongst these primitive materials, some are soluble 
in pure water, whilst others can only be employed through 
the agency of particular substances. We may then con- 
ceive, after what has been stated, that amongst them all, 
a colouring substance may enjoy a certain ftffinity for Che 
organic fibres, so as to be fixed or dyed with ibfi mediation 
of mordeuats ; and also, that it may be insoluble in wetter ; 
and, in fact, this is the case with the colouring matter of 
carthamus, annatto, and indigo. The two first are soluble 
in alkalies. It is sufficient, therefore, in applying them to 
dye cloth, to make a solution of them in an alkalised 
water, to plunge the doth to be dyed into it ; and to pre^ 
cipitate the dyeing material, by saturating the alkali in the 
solution by means of an acid. The colouring matter, at 
the moment when it is separated firom its solvent, is in a 
state of great division ; and is brought into contect with 
the organic fibres, with which it has a certain ^JBmitf* It 
is thus intimately united with them; and, as it is naturally 
insoluble in water, or, as we may say, has no affinity for 
this vehicle, so any subsequent wadiipgs will not dis- 
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chaiige the dye. It is not exactly the same with indigo, 
as its solubility in the dyeing bath does not depend upon a 
similar cause, but upon a change in it& constituent princi* i*^ 

pies. It is, however, certain, that after having been sub- 
jected to thia modification, it becomes soluble in the alka- 
Mes ; and when the cloths are plunged into a bath, impreg- 
mked with this solution, and are exposed to the air, the , 
dyeing matter at once resumes its colour^ and its original 
msolubility ; and which subsequent washings cannot de- 
prive of more than the superabundant portions remaining 
after the combination is effected ; and which portions were 
merely deposited upon the cloth. 

Thus we see, that it may happen, that the insoluble 
eqilouring matters, which exist together with those which 
possess more or less solubility, may not possess such an 
affinity for the organic fibres, as that the combination 
formed between them should be firm ; but that water has 
an affinity^ f<H* the colouring matter which balances and 
frequently exceeds that which it has for the cloth. 

{a this^case the dyers are obliged to have recourse to in- 
termediate bodies, which may add their proper affinity for 
the -colouring matters to that which they possess for the or- 
ganic molecules of the cloth ; and thus augment by thii^ 
double action the intimacy and the stability of the com- 
bination. These are the intermediate bodies which have 
i^eceived, as we have beforennentionedy the name of 

mordmits^ 

Tile mordants are in general takai from amongst the 
bases and the metallic oxides, and it would appear at the 
first glance that th^e exists a great number of them ; but 
when we see that they must combine the double condition 
of possessing a< strong affinity both for the colouring n!iat- 
ters^and for the organic fibres ; and if, above all, we reflect 
that the insoluble bases ^ are few which possess the power 
of forming insoluble combinations, we ^all perceive that 
th«r number- is singularly limited* We know, in fact, that 
lime and magnesia, for example, possess a great affinity for 
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colouring matters, and are capable of forming insoluble 
combinations with them ; and they are generally employed 
as mordants, because they likewise possess an affinity for 
the organic fibres of the cloth. 

Experience has shown, that of all the bases, those wbich 
succeed best as mordants, are alumine, tin, and the oxides 
of iron ; and also, that as the two first are naturally white, 
so they are the only ones which are fit to be employed 
when we would preserve the dyeing material of its original 
colour. On the contrary, if the mordant were coloured ; 
we m^Y. conceive that there will necessarily be produced a 
colour entirely different from the primitive one. 

If, as we have above said, the mordant forms a true cotn- 
bination with the cloth to be dyed, it results that the ap- 
plication of it should also be made under those circum- 
stances which are the most capable of favouring the com* 
bination ; and this, in fact, is 4?^ly practised in the dye- 
houses. We shall now enter into some details in this 
respect. 

In order that a combination may be properly effected, it 
is in general necessary, not only that the bodies which are 
to be brought into contact should be in a state of liberty,, 
or, at least, as nearly in that ^tjEite as possible ; but it i% 
also known that the combination is best effected when the 
molecules are in the greatest state of division. As the 
mordants which act so as to combine with the tissue are, 
as we have before said, insoluble by themselves, so we are 
obliged, in order to divide their molecules, to dissolve them 
in an appropriate vehicle : but this solvent also necessarily 
possesses, on its own account, an affinity for the mordant, 
which becomes an obstacle to its union with the tissue. 
And thus we must choose amongst the solvents that 
whose attraction for the mordant is the weakest : and, as 
of all the acids which we can employ to dissolve alumine, 
for instance, vinegar is that which is retained with the lea^t 
energy, we therefore generally substitute the acetate of alu- 
mine in place of alum, because the acetic acid abandons 
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the alumine with such facility that a mere elevation of 
temperature is suflSicient to effect the separation of these 
two bodies. Before the substitution of the acetate we 
used alum only ; but the true reason was never known 
why the dyers always gave the preference to Roman alum, 
and regarded it as being the most pure ; and it is only 
within these few years that it has been known tc what this 
preference was owing, as it had for a long time been im- 
properly attributed to prejudice. M. D'Arcet was the first 
to perceive that this alum was not of a similar composition 
with other kinds, and that the greater part of it was cubic 
ahim ; that is to say, that it contained an excess of base 
when compared with the ordinary alums. But the sul- 
phuric acid can take up an excess of the base, and more 
than is sufficient for its saturization, but which it readily 
parts with ; and when we heat a solution of cubic alum we 
find that this superabundance of alumine separates, some 
in the state of a sub-sulphate, and some in the form of 
pure alumine, long before it has attained the boiling point. 
Nevertheless, we could not detect this difference, because 
the Roman alum, in its ordinary state, is soiled by a 
peroxide of iron, which clouds and obscures the solution, 
so that we cannot, in consequence thereof, perceive this 
precipitate of alumine and the sub-sulphate ; and when we 
filtre the liquid in order to crystallize it anew, we merely 
obtain the ordinary octahedral alum ; we must therefore 
conclude, in short, that the preference in favour of Roman 
alum has no real foundation ; and that there exists no other 
difference between it and other alums than what may result, 
from their being more or less pure. 

We will here mention an anecdote which it may not be 
useless to quote in this place, in order to show how great 
the prejudice is against making afiy change in the processes 
employed in the arts. During the time when France was 
master of Rome, one of our most skilful chemists was sent 
there to inspect their different manufactures, and to com- 
pare them with oiirs. One of the chief manufactures was 

VOL. IV. H 
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thii of alum ; but he found that the construction of their 
furnaces was so bad, that their vast cauldrons could only be 
heated at the bottom, and could not be made to boil. He 
strongly advised them to build them upon another and 
better plan, but in vain ; as they were determined to follow 
the wise doctrine of adhering to the old established practice ! 
Had the manufacturers followed the advice he gave them, 
they might have always produced the octahedral alum ; as, 
according to the experiments made by M. D'Arcet, he 
always found that the cubic alum became decomposed at a 
temperature of from 40 to 45 degrees. 

At one time the Roman alum was exceedingly scarce in 
France, and it therefore occasioned us to take considerable 
pains to purify that of our own manufacture, because we 
clearly perceived, as we have above stated, that its particu- 
lar state was the only cause to which we could attribute 
the different effects obtained from it; but, as we also 
wished to procure an alum which should be perfectly free 
from any admixture of iron, which is by no means the 
case with the Roman alum, so we were led, according to 
the advice of M. D'Arcet, to add to the bath, at the mo- 
ment of aluming, a Uttle alkali. In fact, we thus produce 
the cubic alum by diminishing the proportion of the acid 
in thus saturating a part of it. 

The two principal conditions of a great division of the 
molecules and their state of liberty are fulfilled by this 
mordant, and its operation is easily effected; but it is to 
be observed, that the combination which it forms results 
from a play of affinities between the solvent and the ma* 
terial of the cloth, which produces a species of division 
proportioned to the mass of the solvent. Thus, the cloth 
retains more of the mordant when the solution is most con- 
centrated ; that is to say, when the insoluble base is least 
defended by the greater mass of the vehicle ; and we found 
an important part of the process of dyeing upon this ob- 
servation. If we impregnate, for example, different parts 
of the same piece of cloth with the same mordant, but at 
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various degrees of concentration, we obtain, on plunging it 
into the dye-bath, a fixation of the colouring matter the 
more intense as the mordant was the more concentrated^ 
And thus, accordingly as the acetate of alumine is more or 
less concentrated in maddering, we produce all the shades 
from the deepest red to the lightest rose-colour ; and with 
the acetate of iron and madder all the tints from black to a 
light violet. 

We see, after what has been above stated, that it is in- 
dispensably necessary to employ mordants at different 
degrees of concentration ; and it is easy to obtain this re- 
sult by varying the proportion of the vehicle. Thus, to 
procure the acetate of alumine more or less concentrated, 
it is sufficient to add more or less water to the required 
quantities of acetate of lead and alum« If we would di- 
rectly prepare the acetate of alumine by saturating the 
acetic acid with this base, the degree of density of the solu- 
tion indicates its degree of concentration, and the areometer 
will serve as our guide in this respect ; but as this mordant 
is more frequently formed by the reciprocal decomposition 
of acetate of lead and alum, and as this last salt contains, 
besides the alumine, potash ; so there is also formed an 
acetate of potash which remains in the liquid and increases 
its density. 

In the manufactories of the p)rroligneous acid, where the 
acetate of lime is prepared in the large way for procuring 
the acetate of soda, and eventually the acetic acid, they 
have endeavoured to directly apply the acetate of lime, 
which is but little expensive, to the preparation of the 
acetate of alumine; and always by the double decomposi- 
tion of the alum. Nothing is moje. easy, in fact, as the 
sulphate of lime thence resulting possesses so great a degree 
of insolubility as to permit this double decomposition ; but 
as, nevertheless, there remains another portion in solutioh, 
and as we are obliged tOvCmploy an excess of alum, so there 
always remains in the hquid a large quantity of lime which 
produces an ill effect on the tints, which the acetate of 

h2 
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alumine is intended to produce ; and for this reason it is 
rejected by the manufacturers of printed cahcoes. 

From the time when it was known that the acetate of 
alumine was preferable as a mordant to alum, it was ad- 
mitted, as a necessary consequence of this discovery, that 
the best proportions for obtaining the acetate were precisely 
those in which the two salts were most completely decom- 
posed. And chemical analysis has shown that 100 parts 
of alum contain 10.6, or nearly, of alumine ; but 10.5 of 
alumine require for their saturation 31.5 of acid: and it 
will take no less than 116 parts of acetate of lead to furnish 
this quantity of acetic acid. 

We know that the common alum is composed of sul- 
phuric acid, alumine, potash, and water ; and we may also 
consider it as being composed of sulphate of alumine, sul- 
phate of potash, and water. We also know from experi- 
ment, that portion of the acetate of lead necessary, 
namely those first added, unite themselves by preference 
with the sulphate of alumine ; and the only aim of this 
process being to obtain the acetate of alumine, it results 
that it is useless to employ more of the acetate of lead than 
is sufficient to decompose the sulphate of alumine ; as all 
which we add above that proportion is entirely lost. 

Agreeably to the data we have given, we admit that the 
most convenient proportions tp obtain a completely reci- 
procal decomposition are 100 parts of alum to 116 of tlie 
acetate of lead ; supposing that these two salts are in a 
state of purity, and do not contain more than their proper 
proportion of water. 

As to the mode of preparing this mordant, that possesses 
no difficulty; only, that as the alum is but little soluble in 
cold water, so it is convenient to make the solution by heat, 
and in four parts or more of water. After the solution is 
effected, we add a little sub -carbonate of soda to saturate 
the excess of acid before we add the acetate of lead ; this 
may be about a tenth part of the Weight of the alum : *and 
we then add. the proportion of acetate of lead, well powdered 
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and sifted ; we then briskly stir the mixture^ and renew 
the stirring from time to time, until it is become quite cold. 
We then allow it to remain at rest to deposit, and draw it 
off by the help of a syphon ; lastly, we throw the sediment 
upon a filtering cloth, and strain it hard, in order to obtain 
the last portions of the liquid. 

The mordant thus composed, is one of the strongest 
which can be employed, and "it is seldom necessary to 
concentrate it ; but rather to employ water to dilute it to 
the requisite degree ; and we also knov/ that when thus 
diluted it 'keeps the better. 

Most manufacturers instead of pursuing the course we 
have indicated, prefer to employ less acetate of lead in pro- 
curing the weaker mordants, and think that they find an 
economy in doing so. Now we think that there is a loss 
ia this respect ; for, although we well know that alum is a 
good mordant, yet, when we also know that the acetate of 
alumine is preferable to it, so we find it an advantage to 
obtain it as pure as possible.; and the good quality of the 
mordant is always proportionable to its richness in the 
acetate of alumine. 

After having thus established, in a general way, the ne- 
cessary principles for obtaining a good mordant of the 
acetate of alumine, and which is that which is most fre- 
quently employed, we shall next proceed to describe some 
theoretic rules which must be followed in order to effect 
its combination with the organic fibres of the cloth which 
is to be dyed. Premising that the first condition to be 
observed is precisely that which takes place in any other 
combination, that is to say, that the bodies which are to 
be united be freed as much as possible from all foreign 
substances, whose presence would necessarily hinder that 
immediate contact, without which, their union could never 
be effected ; and it is this motive which obliges us to wash 
and scour the stuffs previous to mordanting them, as we 
are obhged to clean the surfaces of metals before we wish 
to combine them, by applying them to each other. This 
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being premised , we must remark, that it is not necessary 
to uniformly mordant the two surfaces of the cloth, nor is 
it indeed easy to do it, as it would require them to be 
completely immersed in the mordant ; but it is but rarely 
this is required : generally, on the contrary, if we would 
mordant designs which are more or less delicate, and whose 
outlines are neatly drawn ; it would be impossible to ob- 
tain this result with the mordant which we have described, 
or to use it for plate or cylinder printing ; or, indeed, in 
any other mechanical mode. The too great fluidity of the 
liquid would not permit it to enter the lines of the engraving 
in sufficient quantity to deposit an adequate portion upon 
the cloth ; but this fluidity would also cause it to spread 
too much, and thus all the lines of the design would be- 
come coarse. In order to obviate this double incon- 
venience, they have hit upon the following contrivance : in 
order to give a convenient consistence to the mordant, they 
add to it a certain propoition of a viscid body which is not 
likely to change the tint of the colouring materials, or to 
exert an improper re-action upon the mordant. The gums, 
the feculas, either pure or roasted, and also tobacco-pipe 
clay, are employed with success for this purpose, but not 
indifferently ; and practice has suggested the proper choice 
to be made of them. We see, for instance, that acids act 
very powerfully upon the feculas ; and we must, therefore, 
if possible, avoid bringing them into contact with each 
other. And thus, when the mordant contains a notable 
excess of acid, it is best to thicken it with a gum. There 
is also another motive which determines them to give a 
prefer^ce to a gum, and that is the difficulty they expe- 
rience, after the action of the mordant has taken place, to 
free the cloth entirely of the fecula ; any small remaining 
portions of which would injure the brightness and trans- 
parency of the colours. 

But the advantage which a viscid body procures, that of 
affording an impression more precise and neat, is subject 
to the inconvenience of impeding the immediate contact of 
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the two bodies which we wish to combine. And therefore, 
in order to lessen this defect as much as possible^ we must 
only employ that quantity of it which is absolutely neces- 
sary ; and it is this motive, which merits great considera- 
tion, that determines us to give the preference to a body, 
which, in an equal weight, affords the greatest consistence. 
This is the reason that they have recourse, in some cases, 
to pure fecula, to gum tragacanth, and to salep. 

lliese auxiliary substances, however, produce another 
inconvenience, against which it is. necessary to guard; 
this is, that they experience, under certain circumstances, 
a too quick desiccation ; and lock up, in a manner, the 
mordant, before it has experienced the modification to 
which it should be subjected ; and which principally 
consists in the evaporation of its acid, when exposed to a 
free air. 

It is not sufficient, therefore, that the mordant should be 
conveniently applicable ; but also, that it should be placed 
in the most favourable circumstances for its decomposition, 
and the combination of its base with the cloth to be mor- 
danted ; Smd this can only be effected in a truly efficacious 
manner, by keeping the mordanted cloth, for a certain 
time, in a place where the temperature is moderately ele- 
vated, and the air has free access. It is also necessary 
that the cloth be regularly extended; and that the air 
which circulates over its surface be neither too dry nor too 
moist. It is only by taking these precautions that we can 
obtain that uniform but progressive setting free of the 
acid in the mordant, from which arises the intimate combi- 
nation of the alumine with the cloth. It is therefore ne- 
cessary for the person who directs the establishment, to 
be able to appreciate all the influencing circumstances, in 
order that he may be able to govern them, and to supply what 
is defective. Thus, in a cold and wet season, he should 
elevate the temperature of the drying loft, in order to ob- 
tain an evaporation more decided ; on the contrary, when 
the atmosphere is too hot and dry, he should either mtro- 
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duce humidity, or add to the mordant a deliquescei^t ma- 
terial, in order to prevent those signal inconveniences 
which are caused by a too quick desiccation. 

Now even supposing that the application of the mordant, 
and its combination with the cloth, has been well directed, 
it does not therefore follow that much of the process has 
been pntirely finished ; but we may say with truth, that 
there yet remains to be performed the most important and 
the most difficult part of it. In fact, we again repeat, that 
the mordant is not solely destined to combine with the 
organic fibres of the cloth, but that it must also combine 
with the colouring substances ; and that, consequently, it 
must be entirely exposed, and completely freed, from air 
foreign matters, which might clog and hinder its contact 
with the colouring matter. This is the principle and the 
aim of the two succeeding; operations, to which they have 
given the name of dunging and clearing. 

If the mordant which was applied upon the surface of 
the cloth had been entirely decomposed, and the whole of 
its base intimately combined with it, it is certain that a 
simple washing in water would have been sufficieAt to raise 
the viscid substances which were added to it, and to re-, 
move them. But -it is not so ; as, whatever precaution we 
take, a part of I the mordant remains untouched; and, 
which is more, a part of the base of the decomposed por- 
tion has not entered into a combination with the cloth, but 
remains free, and in surplus. We mu&t therefore contrive 
the means of removing all, these bodies, otherwise there 
will result another mischief. And as it is evident that in 
this state, if we were to be contented with merely im- 

, mersing the cloth in water, that portion of the mordant 
which remains free, would dissolve and combine indiscrimi* 
nately with those parts of the cloth which were' not^mor- 

' dan ted, and finally defend them from the action of the 
colouring matters ; but if we add to the washing Jwater a 
body, capable of seizing the mordknt when mixed with it, 
and of^ forming an insoluble combination with it, it will 
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then remove it in a certain degree, and prevent it from pro- 
ducing any effect upon the cloth. Such, in fact, is the 
result we obtain by the addition of cow-dung. This ex- 
crementary substance contains a large proportion of soluble 
animal matters, and of colouring particles, which possess a 
great affinity for the aluminous salts. The heat which is 
given to the dung-bath accelerates this combination, .and 
forms an insoluble and perfectly inert coagulum. 

Thus- the dung-bath produces a perfect solution of these 
bodies ; a most intimate union is formed between the alu- 
mine and the cloth, by means of the elevation of the 
temperature, which necessarily favours this combination ; 
and an effectual removal of the undecomposed part of the 
mordant, and also, in a degree, a mechanical separation of 
the particles of alumine which were not entangled in the 
fibres of the cloth takes place ; the entire separation being 
only completed in the operation of clearing, which is done 
in a large quantity of water, by the aid of the dash-wheel, 
which produces a movement that greatly facilitates the 
expulsion of the foreign particles. 

We have confined ourselves to giving the theoretic con- 
siderations only, which should guide us in the important 
operation we have been describing ; but it may easily be 
conceived, that many practical observations remain also to 
be made ; which, however, cannot find a place in this ar- 
ticle ; and indeed are only to be learned in the workshops, 
and not in books. 

Before terminating this article, we shall say a few words 
respecting astringents, and particularly upon gall-nuts, 
which are arranged amongst the mordants. But it is very 
. difficult to render a good account of the real office they 
perform. We intend to speak more particularly of them, 
when we describe the processes for dyeing black, because 
in this case they also act as dyeing materials, and not 
merely as mordants, as the black results from their combi- 
nation with the oxide of iron. But we here speak of those 
circumstances in which we employ astringents as mordants 
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simply, as in the proocess for dyeing the Indian red. All 
that is known in this respect is, that the astringent matter, 
or tannin, of which the nature is unknown, combines as a 
mordant; both with the cloth, and the colouring sub- 
stances, and thus fixes them ; but as the colour of the 
tannin is a brown, more or less deep, so it follows, that it 
cannot be employed for light colours. 

R. 



XVI. — On the Preparation of Gold Sizes and Varnishes^. 

Paper, vellum, silk, &c. are readily gilt by various sizes, 
for which there are many recipes ; as the following for 
instance : — 

1. Ale, in which honey has been boiled, mixed with a 
little gum-arabic. 

2. Gum-arabic mixed with sugar. 

3. The juice of garlic, or that of an onion, or a hyacinth 
root, to which a httle gum-arabic has been added ; these 
retain the leaves of gold or silver firmly, but we must not 
use too much gum, lest the gold or silver parts should 
crack or scale off. 

As these liquids are as colourless as pure water, so it 
is well to mix a slight tint of carmine with them in use, in 
order to know the places on which we have laid the size. 
And when we apply upon these parts the gold and silver 
leaves, which we intend to use, we must take up rather 
larger pieces than the boundaries of the design, and fix 
them, by applying upon them a tuft of cotton or cows' 
hair; and when we think that the size is become dry, we 
rub them over with the cotton, in order to remove those 
parts of the leaves which are not fixed by the size, and 
thus render the outlines of the design more exact. 

There are certain works which we desire to gild in var- 
nish, but we must know the precise moment when the 

* From tho J)ici\imimrz Ttchnolo^ique, 
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size becomes of a proper degree of dryness, or otherwise 
we shall be embarrassed in seizing the favourable moment ; 
for if it be too diy, the gold will not adhere to it ; and if it 
be not dry enough, the leaves of metal will become dull, 
and scarcely visible. The varnish which the Dutch used 
to supply us with has not these inconveniences. A quarter 
of an hour was sufficient to dry it to a proper degree. The 
process for preparing it is no longer a secret — it is as 
follows: — 

Into a glazed earthen pot we put a pound of linseed-oil, 
and six ounces of litharge ; ailso Venice-turpentine, black 
resin, and powdered umber, an ounce of each ; likewise an 
onion and a crust of bread ; and then boil the whole for 
three or four hours. We know that the composition is 
sufficiently boiled, when, on taking up a little in a ladle^ 
and letting it cool, it draws out into threads. We then 
remove the pot from the fire, and when the composition is 
nearly cold, we take out the onion and the crust of bread, 
and add to it four ounces of the essential oil of turpentine ; 
we then strain it through a cloth, and preserve it in bottles 
close stopped for use. 

This varnish or size, although very good, is nevertheless 
not the best. We substitute in place of it another ; the 
process for making which we have procured from England, 
where it is employed for gilding in dead gold, as also in 
bronzing. The following is the recipe : — 

We melt one pound of asphaltum, and pour into it 
another pound of linseed-oil, rendered drying by litharge ; 
and also add to it half a pound of red lead or vermillion. 
When the varnish becomes thick or pasty, we thin it by 
adding a pound, or a pound and a half, of spirit of turpen- 
tine ; as more is required in winter than in summer. 

We employ as a gold-size, the deposit which forms in 
the bottoms of vessels, in which the pencils or brushes em- 
ployed in laying on colours ground and mixed with oil, are 
washed with spirit of turpentine. This matter is exceed- 
ingly thick and viscid ; it is again ground, and when 
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strained through a cloth, serves as the basis of the dze ; 
and the older it is, the more unctuous it becomes. 

During these thirty years, the most skilful workmen 
have however discontinued the use of this latter size for 
gilding in oil with ; and employ in its stead, a comjiosition 
to which they have given the name of mixtion, to distin- 
guish it from the latter size, of which we have given the 
recipe. It is a liquid which is found to be the best size 
for gilding in oil with, as it is thinner, and is not perceived 
under the gold leaves. The following is the recipe for pre- 
paring it : 

We melt together one pound of amber, four ounces of 
gum-mastich, in tears, and one ounce of asphaltum ; and 
add to it one pound of linseed-oil, rendered drying by 
litharge. 

This size must not be used in too liquid a state ; nor 
should it be too long nor too speedy in drying ; it should 
be capable, however, of spreading easily under the pencil. 

The manufacturers of paper-hangings use a size of this 
kind in applying gold or silve)' leaf upon their works ; and 
also to fix upon the paper the powder of cut woollen cioth, 
or flock, in order to imitate velvet. The size we have last 
described the composition of, is highly useful for this 
' purpose. 

V/e can also employ in gilding or silvering drawings upon 
yellum or paper, gold oi' silver inks, of which we shall take 
the present opportunity to describe the preparation : — 

Gold Ink, — We take leaves of gold, and add to them a 
sufficient quantity of white honey, to form a paste with 
them upon a grinding-stone ; and which is neither too 
thick, nor too thin. We then grind this paste with a 
muller, in the manner of grinding colours, until the gold is 
reduced to the greatest state of division possible. We re- 
move this ground paste with a pallette-knife, put it into a 
large glass vessel, and mix it with water. The gold, by 
its weight, falls to the bottom of the vessel, and the honey 
dissolves in the water 5 we then decant it, and wash it with 
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more water, until the honey is entirely removed. We then 
dry the gold powder, which remains at the bottom, and is 
exceedingly brilUant. When we would use it for writing 
or painting with, we grind it up with a solution of gum- 
arabic, and the ink is made. When dry, we may polish it 
with a dog's tooth. 

Silter Ink, — This is made in the same manner as the 2:old 
ink, and used like it. 

^ Remarks hy the Editor. 

Gold or silver powders, — It being difficult to grind so 
viscid a body as honey, a much better method of reducing 
gold or silver leaf to a fine powder, is to grind them with 
white or refined sugar, in a dry state, upon a stone with a 
muller, which very soon tears or reduces them to powder ; 
after which, the sugar is dissolved in water, and washed 
away from the gold o.r silver powder in the manner above 
described. 

An excellent oil gold size to stand the weather, — A cele- 
brated mechanic of the Editor's acquaintance, who made 
church or turret clocks of a very superior description, was in 
flie habit of causing the letters or figurers to be gilt upon 
their dials with a size, consisting of linseed-oil, kept in an 
earthen vessel, and covered with paper tied over its mouth 
for a number of years, the longer the better. A thick coat 
or skin formed aapon the surface of the oil, but upon insert- 
ing the point of a palette-knife through the edge of the 
skin, the oil might be extracted from beneath it , and be di- 
luted with spirit of turpentine, and mixed with yellow ochre 
for use ; and thus forming a most durable size for the gold 
leaves to be apphed upon in the usual manner of gilding. 



XVII. — On producing the Moire metallique^ , 

We give this name to a varied crystallization, which ex- 
hibits itself upon the surfaces of tinned iron plates, when 

* From the Dictionnaire Technologiqae, 
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they are exposed to the action of acids. This crystalliza-*' 
tion pre-exists in the tin, and is only rendered manifest by 
dissolving the slight coat of tin which covers it ; it is easy 
to be convinced of this, by an attentive examination of a 
sheet of tinned iron, when placed in a bright light, and in- 
clined in various directiqns ; we shall then perceive in the 
coat of tin certain parts which reflect the light diversely ; 
and it requires but little after this inspection, to know how 
to produce a species of moire. It is therefore surprizing, 
that it should have been so long before any one thought of 
availing himself of a fact which had been known for so 
great a number of years. Indeed the discovery of the 
moire metallique was only made in the year 1817, and was 
then said to have happened by chance. It is however cer- 
tain, that this discovery, like many others, was signally 
distinguished by the contests, which its author, M. AUard, 
maintained, in bringing actions against a great number of 
tin-plate workers, who combined together to support each 
other ; and which ended in exposing the mystery of this new 
and beautiful art, which had excited the attention of all the 
curious. We shall now make known the manner of pro- 
ducing the moire, and indicate the principle precautions 
which must be taken in order to succeed therein. 

We have already said, that the moire is constantly formed 
in the tinned iron plates, and only requires to be brought 
out ; but it requires still to be known, whether it results 
from a combination of the tin with the iron, or from a 
crystallization of the tin only. Many persons adopt the 
former opinion, and they form it, in part, on the fact, that 
the moire is not perceptible upon the surface of the tinned 
iron, and does not exist but at a certain depth ; that is to 
say, at the point of contact of the two metals ; and that 
there is really a combination formed between them ; and 
they proceed to prove this kind of reciprocal penetration, 
firstly, by the numerous inequalities which are perceived 
upon the surface of the sheet-iron when the tin is removed 
by the action of a weak acid upon it ; and, secondly, from 
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the white colour of the section of the tinned iron, when 
cut by the shears. But it is to be remarked, that there is, 
no doubt, an illusion in these two circumstances, and espe- 
cially in the last ; as it is evident, that by the mechanical 
action exercised by the shears, the tin is torn off from the 
surfaces, and carried along by the cut in such a manner as 
to make it appear that the tin had penetrated to the centre 
of the iron ; but if instead of cutting the tinned iron we 
break it across by bending it a number of times in opposite 
directions, we shall clearly see the colour of the iron and 
that of the tin. With respect to the inequalities upon the 
surfaces of the iron, which, are rendered sensible by the 
action of an acid, we think that they are caused by the 
surfaces of the iron not being equally defended from the 
action of, the acid by the same thickness of tin throughout ; 
and that whilst the acid is attacking the last remaining 
coats of tin in those parts which were most thickly covered 
by it, it is also attacking the iron in the others, and thus 
producing the cavities which are remarked therein after the 
operation. It is necessary, therefore, in order to attain a 
perfect certainty in this respect, to employ a solvent which 
is not capable of acting upon the iron ; thus, we may em- 
ploy with advantage a bath of mercury, in which we may 
immerse the tinned iron, in order to remove the tin only. 
However, whether this supposed penetration takes place or 
not, or the combination be limited to the two surfaces in 
contact without penetration, it is by no means the less true, 
that the crystallization of the moire is always due to the 
tin ; and this is proved by the pure tin-foil affording these 
crystaUizations. We do not, nevertheless, mean to deny, 
that more beautiful moires may not be obtained by tinning 
the sheet-iron plates with alloys of tin, containing a little 
bismuth or antimony. It is nevertheless certain, that the 
EngUsh tinned iron plates, which are marked with the letter 
F, are best for the purpose ; and it is said that their tinning 
is the most pure. These things being considered, we shall 
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now proceed to describe the process which must be followed 
in order to produce the moire, ' -^ 

We have above said, that this process consists in coi> 
roding the surface of the tin by means of an acid liquor ; 
but before communicating a considerable number of re- 
cipes, most of which may be used with equal success, we 
shall point out the necessary precautions to be observed. 
We must not lose sight of the fact, that the action of the 
acid must be exceedingly limited, and that it must not be 
carried beyond the removal of the thin peUicle which has 
been planished, either by means of the* laminating rollers, 
or by hammering the sheets after they have been tinned. 
When the acid penetrates deeper, it will be liable to un- 
cover the shefet-iron, whence there will result dark reflec- 
tions or blacknesses in place of the silvery lustre and the 
pearly appearance of the tin. Thus the operator must di- 
rect his principal attention to the arresting the action of 
the acicj, when it has been exercised the proper time; and 
we shall commence by giving instructions for its use. 

We must prepare, on the one hand, a weak aqua regia, 
composed, for instance, of four parts of nitric acid, one of 
either of the muriates of soda or ammonia, and two of 
distilled water ; and, on the other, we must have an earthen 
pan tilled with water ; then, by means of a small sponge, 
slightly moistened with the acid liquor, we wipe over the 
whole surface of the tinned iron plate equally, and which, 
had previously been a little heated; when we see the re- 
flections of the moire manifested in a distinct manner, we 
instantly plunge the sheet into the water, and wash it either 
with the feather of a quill or a little cotton, but always in 
such a manner as to avoid using a degree of friction that 
might be capable of raising the small portions of tin which 
constitute the moire. 

We may readily conceive that the action will be more 
quick and lively in proportion as the acid employed shall 
be more concentrated, and the temperature elevated. We 
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tannot define the time necessary to be employed at ea(;h 
operation^ as it will vary according to the influencing cir- 
cumstances; thus the action may be terminated in less 
than a minute, or it may require more than ten minutes. 

It is highly necessary to wipe the acid liquor quickly 
over the surface of the sheet of tinned iron, and not to 
pour it directly upon it^ as the beauty of the moire depends 
in a great measure upon an equal action being exercised 
over its whole surface ; as, otherwise, it would be more 
brilliant in certain points than in others, and the iron might 
be exposed, and form black spots. 

When the moire has been properly developed, and the 
sheet has beeh well washed, so as to leave no remains of 
the acid employed, lest it should oxide and tarnish soon, 
we must dry it with care to avoid employing too great a 
heat, as in that case it would lose its lustre ; and, in order 
entirely to prevent the ultimate effect of the air upon it, it 
may either be varnished immediately, which effectually se- 
cures it ; or, in the mean time, be covered merely with a 
solution of gum, and which may afterwards be removed 
by means of water. 

The different colours given to the moires are owing to 
the coloured and transparent varnishes with which they are 
covered ; and great care must be taken in using the pu- 
mice-stone, in order to render the coat of varnish thinner, 
that ^it be equally applied, so that the different reflections 
of the crystals be the better seen. 

The too great malleability of thin leaves of tin after 
undergoing this species of crystallization, will not permit 
them to resist the heavy hammering to which we are com- 
pelled to have recourse in fashioning hollow bodies. And 
therefore we are obliged to employ them for plane surfaces, 
or at most for those which are but slightly curved, and 
which must be done with wooden mallets. ' 

Each combination of these crystallizations in general, 
are susceptible of being modified by the influence of cer- 
tain agents, and especially by that of heajt. It is then not 
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absolutely the same thing in producing the crystallization 
of the moire, and in modifying its grain, whether we de* 
stroy it in the whole or in part, according to the effect we 
would produce, and leave it to be reproduced by the in- 
fluence of a cooling more or less prompt. When we expose 
for example, a sheet of tinned iron plate to a temperature 
sufficiently high to melt the tin ; if we suffer it to cool 
slowly, the crystallization will nearly resemble that it pos- 
sessed before heating it ; but if the sheet, whilst hot, be 
suddenly plunged into cold water, the crystallizations will 
be all confused, and appear like a kind of sand. But if 
instead of effecting the cooling of the whole surface, we 
only partially effect jt, by sprinkling cold water upon it, 
we can vary the crystalUzations. We can also obtain simi- 
lar results by blowing cold air upon the surface of the tin 
whilst it is in fusion, and at the moment when it begins to 
fix. Lastly, we can trace different outlines, characters, &c. 
by presenting fo the surface of the tinned iron plate the 
point of a flame, directed by means of a blow-pipe. As 
the tin liquifies all along the course of the flame, and as in 
cooling it crystallizes in a different manner from that it ori- 
ginally possessed, so it results that the different designs 
may be varied .in an infinity of forms. There are also other 
modes of varying the crystallization of the fhoiriy but we 
think we have said enough to guide any one; and we 
therefore leave to every one * die satisfaction of creating 
novel modes of doing it. 

We shall now terminate this article by indicating ^the 
different mixtures which we can recommend as being ca- 
pable of affording a fine motr6 ; and we shall thus enable 
our readers to choose those which they can prepare with 
'most convenience. 

1. Two parts of nitric acid, one of muriatic acid, and 
two of distilled water. 

2. Two parts of nitric acid, two of muriatic acid, and 
four of distilled water. 

3. One piurt of nitric acid, two of muriatic acid, and 
three of distilled water. 



/ 
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• 4. Two parts of nitric acid, two of muriatic acid, two of 
distilled water, and two of sulphuric acid. 

6. Four ounces of muriate of soda, eight ounces of dis- 
tilled water, and two ounces of nitric acid. 

6. Eight ounces of distilled water, two ounces of muri* 
atic acid, and one bunce of sulphuric acid. 

R. 



XVIII. On AgencUf, or Helps for Trapellers, ^. By 

the Editor. 

The traveller cannot possibly be possessed of too many 
helps, in a convenient and portable form, in his journey- 
ings through foreign parts, and even in rembte and unfre- 
4qaented parts of his own country, where accommodations 
are difficult to be procured. ' . . i 

The Editor has long thought it would be a desirable 
tiling to bring together, imder one head, a number of us^ul 
liints and contrivances relating to this subject, which he 
lias from time to time been in the ihabit of collecting or izH 
"Venting; such as the following for iniStance^— • \. 
A Portable Writing or Drawing Apparatus^'-^hQ prin- 
ipal part of this' exceedingly portable apparatus consists 
a cylindricsd tube, two inches in length, and two-tenths of 
a.n inch external diameter, the outside of itbdng fluted 
^long it. Into each end of this ttibe another $ilver tiibe is 
fitted accurately, which is an inch and ah eighth long, 
and swells or tapers a little from its ends towards its mid- 
dle, where is a small ring or stop. One end of each of 
tibese tubes is open, and one of them contains a crow-quill 
pen, and the other a cameFs hair pencil. Their other ends 
are occupied by a writing diamond, and a pencil of the 
fusible metal, for writing or drawing upon thick paper, 
' rubbed over on both side$ with prepared hartshorn, or levi- 
gated bone-ashes, and which thus^ forms what is termed 
velvet paper. Upon the outside e^d of one of the. tubes, ' 
a steel pen is slipped, with its point turned inwardly ; but 
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when taken off/ and again slipped on the contrary way, 
is fit for writing with as usual. Thus this small apparatus 
contains five different and very useful implements ; namely, 
a crow-quill pen, a steel pen/ a camel's-hair pencil, a 
metallic pencil, and a writing diamond ; the crow-quill pen, 
and the camel's hair pencil, being inside the tube. It should 
be observed, that the two short tubes are each capable of 
being reversed, or fitted into the outer tube in opposite di- 
rections, being stopped in the middle against the small ring 
abovementioned. This apparatus is very conveniently car- 
ried in a thin hard-wood cylindrical case, four inches 
long, and five eighths in diameter, each end of it being 
rounded ; and which contains other small and useful ar* 
ticlfs within it. 

The ink for writing or drawing with — Is either Indian 
ink rubbed over the two internal surfaces of a piece of 
doubled assesHskin ; or an excellent substitute for it, which 
may be made at any time, or any where, simply by 
holding an earthen plate or dish over the fiame of a lamp 
or candle, and receiving the smoke produced by either of 
them upon the surface; and which only requires to be 
mixed vrith a httle weak size, or common carpenter's glue, 
and water, by wetting the brush with it, and washing and 
mixing it amongst the lamp-black uniformly ; and in this 
facile way may an ink be formed, capable of fully answer- 
ing all the purposes of the best Indian ink; and some of it 
may be transferred, with the camel's hair brush or pencil^ 
either to the two leaves of asses-skin, or portable pallette 
before described, or to the crow-quill pen, and thus wei 
may have it in our power to write, draw, or shadow at our 
pleasure. 

The steel pen, although not quite so pleasant to write 
vnth as one formed of quill, is nevertheless a convenient in- 
strument to have at hand at all times ; and, of course, may 
be used with common ink. 

On the proper Mnd^of Writing Paper for Travellers^ 
jue^^— The Editor was ioibrmed by the late |dr. Farey, the 
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author of the Mineralogical Survey of Derbyshire, that he 
found Whatman's thin wove bank post writing paper 
greatly superior to any other kind for travelling purposes, 
as from its great thinness it might be creased or crumpled 
without ever cracking, as paper usually does under such 
circumstances, a most valuable property indeed, and he 
had found the greatest benefit from it in taking his ex- 
tensive series of notes for the above valuable work. The 
Editor finds it convenient to cut the large sheet of this 
paper, which is generally cut crossways, and formed into 
two sheets of letter paper, lengthways into two pieces, 
each being about twenty inches long, and eight inches 
broad; these he doubles in the middle of their lengths, 
and then he dgain subdivides those parts, each being folded 
inwards in the same direction ; he then divides each of 
these four primary divisions into two others, by folding 
them the contrary way to the former ones, and thus forma 
both sides into eight pages or columns, making sixteen ia 
all, and bent like the folds of a fan, backwards and for* 
wards alternately ; and when shut up being about two and 
a half inches wide, and eight inches high. These columns 
he pages thus : he marks the front page 1, then that on 
the back of it 2, and so on to 9, on that side of the paper; 
he then turns it over, and marks the first or left hand co- 
lumn on that side 10, and proceeds to the 16th column, 
which finishes it. ' He also reserves the back outside page 
10, for the purpose of entering the contents of the whole 
sheet. And, finally, marks each sheet with a different 
letter of the alphabet, for the sake of easily referring to it 
when necessary. In this mode of folding the sheets all 
stitching or binding is avoided, and a number of them can 
be carried in a bill or note case with great convenience on a 
journey ; and when opened and expanded, the whole con- 
tents of the eight colums of writing, on either side of the 
sheet, are visible at once, which is a great convenience in 
m^ny cases, and more especially if the drawings, whioltmay 
occasionally be made to extend tiver several columns, are 
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also interspersed among the writing, as they lead the eye 
at once to the subjects of them ; and indeed it is well 
worth Ae while of any one preparing for a journey to places 
where many things are likely to be found worthy of record- 
ing, to provide himself 'with this simple and convenieot 
way of doing so. The crow-quill pen enables us to com- 
mit many particulars to writing, within the limits of even a 
single sheet ; and the Indian ink, or the Editor's complete 
substitute for it, can always be carried with great conv^ 
nience, which is by no means the case with fluid ink, as it 
will unavoidably be continually liable to escape from the 
bottles, fountain pens, or whatever other contrivances it 
may be enclosed in, and Jdo great mischief to any papers, 
writings, 8w;. which it may come in contact with. Neither 
is the Indian ink or its substitute likely to fade or become 
pale in the progress of time, as is the case with the fluid 
inks in general use. 

On a parchment case or envelop to contain the above 
described sheets of writing-paper. — This may be made as 
follows, and for the contrivance of it the Editor is indebted 
to the scientific Mr. Mylne, of Edinburgh : 

Provide a piece of Rtout parchment, fifteen inches long, 
and ten and a half or eleven inches wide ; fold this length- 
ways into three equal divisions, of three inches and a half 
each, shutting or folding upon each other ; and likewise 
ium in three and a half inches upon each side of it, and 
cut away a square piece out of two of the comers, each of 
three and a half inches wide. Then form two diagonal 
creases in each of the turned in ends, bent in the contrary 
direction to the others folds, or inwardly from the middle 
internal divisions, and reverse the middle creases, turning 
them outwards, so that when turned ^inwardly, these two- 
thirds of the parchment form a pocket, separated into three 
at each end of it, by the intromission of these two sets of 
diagonally creased parts, and in a manner that is quite suf- 
ficient for keeping the papers apart. The remaining por- 
'^on is to be formed into a flap, which shall shut over the. 
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pockety and retain its contents securely ; this is effected by 
merely cutting it into a rounding form. In this very facile 
manner is a parchment case or envelop formed without tibe 
aid of stitching, cementing, &c., as usual in pocket-book 
making, and which is yet sufficient for the intended pur- 
pose, and especially if we likewise provide a band of parchr 
ment, two inches in breadth, and its ends united , toge- 
ther by stitching or cementing them, to slip aver and keep 
the envelop closed; and indeed the Editor constantly 
carried one of them in his pocket for several years, and 
«ven until its comers were quite worn through ; and yet 
without the papers it contained suffering in any consider- 
able degree. ^ 

(To he continued,) 



XIX. — On GuyoVs Preservative Liquid for Animal 

and Vegetable Preparations. 

Towards the end of the lajSt century, the French govern- 
ment printed and published a considerable number of in- 
structions on " The Art of registering and preserving the 
Objects serving for the elucidation of the Arts y Sciences, 
and Education,' which, however, are no^ but little known 
or attended to ; and, in consequence, many fine prepara- 
tions having fallen into the hands of persons but httle ac- 
quainted with the simple and facile methods of preserving 
them there described, are rapidly hastening to decay. In 
consequence, the society of learned men who edit the 
Dietionnam Technologique, have thought it desirable to 
re-publish in that respectable work some of the chief in- 
structions relating to this interesting object; and from 
which we extract the composition of this preservative 
liquid, and the manner of using it, as follows : — 

The preservative liquid invented by Guyot, which may 
be used with great success in the preservation of vegetable 
and animal preparations, deserves the highest considera- 
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tioa. We think that we ahall benefit the public hy giving^ 
the process for preparing it, which is by no means suffi- 
ciently known. 

Take twenty litres* of the best brandy, and draw off 
from it, by distillation, five litres of alcohol ; then add to 
the remainder an equal quantity of spring-water, and a 
pound of the flowers or leaves of lavender, and distil it 
anew to dryness. This done, we take nine parts of the 
alcohol drawn off in the first distillation, and mix it with 
sixty-nine parts of spring-water ; and then add to the lat- 
ter mixture an equal quantity of the liquid obtained in the 
second distillation. We thus form Guyot's preservative 
liquid, which possesses great clearness, has a taste of al- 
monds, and a slight aromatic smell ; and as it only con- 
tains about a thirteenth part of alcohol, so it is by no 
means expensive. 

In using this liquid, the bottles containing the prepara- 
tions may either be tightly closed with corks which have 
been steeped for some time in a composition of three parts 
of wax and one of suet, melted at a temperature not liable 
to burst or swell the corks. The mouths of the bottles are 
thus closed with flexible stoppers, the pores of which are 
rendered impenetrable, and thus prevent all evaporation of 
the fluid contained in the bottles. Or the mouth of each 
bottle may be closed wijth a flat plate of glass, fitted to it 
accurately ; the mouth itself having also been previously 
ground truly flat, by rubbing it upon a flat plate with 
emery and water ; and around the joining may be placed a 
band of paper soaked in drying-oil ; or this oiled paper 
may be covered with laminated lead, over which may be 
tied, with a thin pack-thread, a piece of parchment, coated 
with drying-oil mixed with lamp-black ; the twine being' 
dravm as tight as possible. By taking these precautions 
we may hinder all evaporation. 

Remarks by the Editor. — ^We think the method of 

* The fi^e if equal to 61*0:9443 English cubic iachw. 
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closing the mouths of bottles containing anatomical pre- 
parations preserved in alcohol mixed with water^ as prac- 
tised by the late Mr. Taunton^ an eminent surgeon of this 
metropolii^^ and a lecturer on anatomy, preferable to either 
of the above ; it was as follows : — 

He fitted to the mouth of the jar or bottle a thin circular 
plate of laminated lead, by laying it upon the mouth, and 
pressing it with his hand all around, in order to receive the 
impression of the exact form of the mouth upon the lead, 
and which he then cut to the shape with scissars, leaving 
it, however, rather larger than the mouth. He then ap- 
plied a little lard around the mouth of; the jar, and fitted 
the lead over it, burnishing its edges close down all around 
it. He then covered the lead with a piece of bladder 
which had been macerated in water until it had became 
gelatinous in consequence of incipient putrefaction, and 
tied the bladder closely all over and around the neck and 
mouth of the jar or bottle with twine. He then let it re- 
main to dry, when he removed the twine, the bladder 
having cemented itself fast upon the "bottle by its own 
gelatine. Lastly, he completed the security of the closure 
by painting the bladder all over with a black oil-colour, 
having previously trimmed away with his scissars the ex- 
cess of the bladder below the tied part. In this way, he 
found that the liquid contained in the jars or bottles v^as 
effectually secured from escaping. 



XX.— On Bleaching Sponge. By M. Vogel, of 

Munich^. 

Although sponge in its chemical nature very much re- 
sembles silk and wool, yet it cannot be bleached in exactly 
the same manner as those substances. M. Vogel was con- 

* From Archive fur dit gesamtnte NaturUhrei translated in the FratMin 
Journal, 
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viuced that the bleaching of it would be more difficult, ae 
the action of the vapour of burning sulphur upon it re* 
duces it so considerably, or, as we may say, almost to 
nothing ; whilst both silk and wool, as is well known, are 
bleached by this means in a most complete manner. The 
finer the sponges the more easily they are bleached. The 
following method has succeeded extremely well for this, 
purpose : — 

The sponges must first be sufficiently steeped in cold 
water ; for if they were to be put mto either boiling or^ 
even warm water, it would produce a most destructive 
effect upon them ; as they would shrink, .their pores would 
be closed, they would become hard, and it would be im- 
possible to bleach them afterwards. 

But if the sponges were steeped in cold water, which 
should be changed every three or four hours, and if at 
each time they were changed they were submitted to so 
strong a pressure as to be entirely freed from the water, at 
the expiration of five or six days they would become suffi- 
ciently washed, and be prepared for the bleaching. 

If, as it frequently happens, the sponges retain in their 
interior small calcareous stones, which it might be supposed 
could not be extracted without tearing or beating them to 
pieces ; yet, it is easily effected by allowing them to steep 
for twenty-four hours in muriatic acid, diluted with twenty 
parts of water ; this produces a slight effervescence from 
the extrication of the carbonic acid gas ; and the calcareous 
concretions disappear, being dissolved in the most complete 
manner. 

- Then, after having been very carefully washed, the 
sponges are thrown into a solution of sulphurous acid of 
the specific gravity of 1.024 ; or, which mjurks about 4^ on 
the areometer of Beamn6. The following is the best method 
of preparing this acid : — 

Put into a glass retort one pound of pulverized charcoal 
and one pound of concentrated sulphuric acid, and, by 
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means of a bent tube, convey the gas iivhich is extricated 
into a vessel, where it may be combined with about eight 
pints of water, according to the Bavarian measure''^. 

The immersion of the sponges in this acid is to.be con- 
tinued for eight days, but during this time they are to be 
repeatedly submitted to the action of a press ; aiid, lastly, 
they are allowed to reniain twenty-four hours in, running 
water. 

When the. sponges have thus been washed in a sufficient 
quantity of running water, they may be sprinkled with ros^ 
or orange-flower water, for the purpose of communicating 
to them an agreeable odour ; after which, they may be 
allowed to dry gradually in the open air. 



XXL— MISCELLANEOUS. 

Oi\ South American Metallnrgic Processes, — Captain 
T. M. Bagnold, who has lately returned from South Ame- 
rica, informed the j^ditor that the Indiana are in the habit 
of separating the precious n^etals, gold and silver, from 
their ores by means of uKercurj, with which they triturate 
them ; and that after squeezing out all the excess of mer- 
o^fy from the amalgam, through leather, in the usual man? 
ner, they finally separate th^. last remaining .portion of it 
from the mass as fdilows : — 

They put water into a proper vessel, and place in the 
middle of it a piece of brick or stone, which ris^ above the 
surface of the water^ and upon this block they lay a plate 
of iron, heated red-hot, and the lump of amalgam on th^ 
centre of that plate. They then cover them over with an 
inverted earthen pot, the rim of which is immersed in the 
water ; and thus the mercury* sublimes, is condensed in 

* It might probitbly answer thQ purpose to combine the gas first with,twp 
pints of water, and afterwards to dilute the acid with six pints more, when it 
is to be used for bleaching the sponges. 
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the water, and again collected for use, in this rery simplt 
manner. . > 

When they have larger masses, they mould them into 
the form of sugar-loaves, and place them .upon a plate of 
iron perforated with holes all over it, and underneath it 
they put a vessel containing water. They then cover the 
masses of amalgam with an inverted vessel, the edges of 
which are well luted to the iron plate, and make a fire aH 
over it. In this manner the mercury is separated and con- 
densed in the water by that process of distillation termed 
per descenmm. 

The Indians are much in the habit of committing frauds 
upon the purchasers of these masses of the precious metals ; 
sometimes they inclose a lump of lead within the mass of 
amalgam ; and even in ingots of them a bar of copper has 
frequently been found in the middle of the precious metal ; 
so that it becomes the dealers with them to be very circum- 
spect in their purchases, and even to cut the pieces asund^ 
to see their interior. 

Dissertations on subjects connected with the arts and ma- 
nufactures of this country, — ^The Society of Arts, &c. 
Adelphi, having taken into consideration the advantages 
that would probably accrue from occasional meetings for 
dissertations on subjects connected with the arts and ma- 
nufactures of the country, illustrated by ancient and modem 
specimens, have detennined to appropriate seven eveningi 
during the present session for this purpose, viz.— On 
Tuesday, Jan. 27th; Feb. 10th and 24th;' March 10th 
and 24th; and April 14th and 28th. The meetings to 
commence at eight o'clock,* when each member is also al- 
lowed to introduce his friend. 

Ancient and modem pottery and porcelain will occupy 
the first two evenings ; and the subjects proposed for illatf- 
tration on the others, are the arts of stereotype founding 
and printing, and of casting in plaster of Paris ; and the 
manufactures of glass and paper. 
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. "^le preparation of the Essay to be read on each evening 
has been confided to the Secretary, who will be happy to 
receive either written or verbal commanications illustrative 
of any of the above subjects. 

It is evident that much of the interest and instruction 
expected from the proposed meetings will depend on the 
abundance and quality of the specimens by which each 
subject will be illustrated. Applications have already been 
made to several individuals, both in and out of the Society, 
and the uniform liberality with which they have been met, 
is a gratifying proof of the interest taken in the,plan; and 
^ presumption, that other members of the Society, and 
other persons also, will be equally willing to contribute 
curious and interesting specimens and particulars, either 
directly or more remotely connected with the topic of each 
evening's discussion. 

. The Society will also feel obliged by the loan of any ar- 
ticles that will add to the interest of these meetings. Cha- 
racteristic specimens of natural substances, especially of 
those that form the raw materials of the arts and manufac- 
tures of the country ; tools, instruments, and models of 
machinery ; samples of new and beautiful fabrics, fine 
works of art, books, and prints, will be particularly ac- 
ceptable. It is requested that all such articles may, if 
possible, be sent the day before the meeting, in order that 
they may be properly arranged. 

A. AiKiN, Sec. Dec. 22, 1828. 
. The'se dissertations commenced, agreeably to. the above 
notice, on Tuesday evening last. 

On the Preparation of Artificial Ultramarine. By M. 
Omelin/, JProfessor of Chemistry at Tubingen* ^"^^^ 
take the hydrates of silica and alumine, obtained by the 
usual means, and well washed in boiling water ; we then 
determine, by desiccation, the weight of real oxides which 

* YfoniFaraiiac's Wlttin du SeUnees TechnologiqyM. 



126 Miscellaneous. 

they contain. The silicate here employed contained fifty- 
six parts in the hundred^ and the alumine only 3.24. We 
then dissolve^ in a hot and aqueous solution of caustic soda, 
as much of the hydrate of silica as it can take up, and 
ascertain the quantity dissolved. Then, supposing that 
seventy-two parts of the anhydrous silicate had been em- 
ployed, we must add seventy parts of alumine ih the saihe 
state. We then evaporate it, with constant stirring, unt3 
a humid powder only remains. 

We then put into an earthen crucible, to be exactly 
closed by a well-fitted cover, a mixture of two parts of sul- 
phur and one part of carbonate of soda, well dried, and de^ 
prived of its water of crystallization, and gradually heat it 
until the mass is in tranquil fusion ; we then throw in, by 
small portions at a time, the mixture of alumine, silicate, 
and soda, into the midst of the fused mass. When the 
crucible has remained for an hour exposed to a moderately 
red heat, it must be removed from the furnace and suffer^ 
to cool. It now contains ultramarine with an excess 6i 
the sulphuret, which is to be removed by washing with 
water. What sulphur is nevertheless not combined, and 
still remains in the mass, is then to be dissipated by a 
gentle heat. Finally, if all the parts of it be not uni- 
formly coloured, the best parts may be separated, after 
grinding it fine upon porphyry, by washing over with 
water. 

Remarks. — In page 62 of the last volume, will be found 
a notice by M. Gay Lussac, that ja M. Guimet. had lately 
manufactured every kind of ultramarine by following the 
analysis made by M. Clement D^sormes. 
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UST OF PATENTS FOR NEW INVENTIONS, 

Which have passed the Great Seal since Dee. ^2, 1828. 

To William Parr, of Union-place, City-road, in the county of 
Middlesex^ gent.; and James Bluett, of BlackwaH, in the said 
ooiinty of Middlesex, ship joiner, mast and block maker, and 
pump mdcer; for a new method of producing a reciprocating 
action, by means of rotatory motion, to be applied to the working 
1^ all kmdi^oif pumps, and other machinery, in or to which reci- 
]Mt)cating action is required, or may be applied. Dated Pec. 22, 
1828. — ^To be specified in two months. 

To Geoi^e Rodgers, of Sheffield, in the county of York, cutler ; 
jfonafhan Cripps Hobson, of the same place, merchant; and 
Jonathan Brownill, of the same place, cutler ; for certain improve- 
ments in table folks. Dated Dec. 23, 1 828. — In two months. 

To Oflando Harris Williams, of North Nibley, in the county of 
Gloucester, esq. ; for certain improvements in the paddles and 
Aftchinery for propelling ships and other vessels on water. Dated 
JttB. 7, 1829. — In six monthis. 

To Septimus Gritton of Pentonville, in the county of Middle- 
sex, surgeon^ and late of our royal navy ; for an improved method 
of constructing paddles, to facilitate their motion through the 
water. Dated Jan. 7, 1829.-^In two months. 

To Francis Neale, of the city of' Gloucester, barrister at law; 
iir ii( Machine, apparatus, or combination of machinery, for pro- 
peUiiig vessels. Dated Jan. 7, 1829. — In six months. 

To James Deakin, and Thomas Deakin, of Sheffield, in the 
ceui]^ of' York, merchants, and manufacturers of hardware, and 
^partners ; for certain methods of making from hortis teid hoofs of 
'"dttimals, various articles, namely, handles of knives, handles and 
knobs of drawers, and other parts of cabinet and household articles, 
curtain rings, bell pulls, door handles and knobs, key-hole escut- 
cheons or coverings; and door and window-shutter finger-plates, 
knobs, and handles ; all or any of which articles are to be s« made 
of one or more piece or pieces of horn or hoof, of any shape or 
device, plain, or ornamented, or inlaid, or conjoined with any kind 
of metal or other materials. Dated Jan. 14,. 1829.- -In two 
months. 
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To William Taft, of Birmingham, in the county of Warwick, 
harness maker, saddler, and bridle cutter ; for certain improve* 
ments in, or additions to, harness and saddlery, part or parts of 
which improyements or additions are also applicable to other pur- 
poses. Dated Jan. 7, 1829. — In six tnonths. 

To Archibald Robertson, of Liverpool, in the county oi Lan- 
caster^ ship carver ; for certain improvements in the constmction 
of paddjes for propelling ships, boats, or vessels, on water. Dated 
Jan. 7, 1829.— -In six months. 

To John Dickinson, of Nash Mill, in the parish of Abbots 
Langley, in the county of Hertford, paper manufacturer ; for a 
new improvement in the method of manufacturing paper by ma- 
chinery, and also a new method of cutting paper and other male- 
rials into single sheets or pieces, by means of machinery. Dated 
Jan. 14, 1829. — In six months. 

To Thomas Smith, of the borough {^ Derby, in the county of 
Derby, engineer ; for an improved piece of machinery, which, 
being combined with parts of the steam engine or other engines^ 
such as pumps, fire engines, water wheels, air pumps, condensenif 
and blowing engines, will effect an improvement in each of them 
respectively. Dated Jan. 14, 1829. — In six months. 

To Church Hews, of Manchester, in the county of Lancaster, 
engineer; for various improvements in the form and construetiQii 
of windmills, and. their sails. Da.ted Jan. 14, 1829. — In i^ji 
months. 

To John Uldney, of Arbour-terrace, Commercial-road, in ^b" 
county of Middlesex, esq. ; for certain improvements on the stem 
engine. Dated Jan. 14, 1829. — In two months. 

To ^illiam Erskine Cockrane, of Regent-street, in the county 
of Middlesex; for an improvement in or on paddle-wheels, finr 
propelling boats and other vessels. Dated Jan. 14, 1829.— 4b lax 

months. 

» 

To James Moore Ross, of Symonds-inn, in the county of Mid- 
dlesex, ironmonger ; for an improved tap or cock for drawing MF 
liqi^ds. Dated Jan. 19, 1829. — In two months. 
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> IM a British Scolopendra or Centiipedekt^Tilas insect 
i9m& §omA by Mr. >ThoitiaB * Garpester. lying bonder a pijeoe i 
of .tile in his. garden. He kept it for seyieral ddys' under a^ 
ynoB^^Mm, when -it nearly loat ita:Nbpaeity> and became - 
more transparent . 'After, killing. it- in .lii» usual speedy- 
manner^ .by patting it\into boiling- water^ he secured^ it 
between.two slips of- glass*; and, on placing it under his 
microseic^, he was quite astonisfaedijat^ the display. of. the- 
hu^ and small blood-vessels^ and pther psfarts of its interior^-, 
which- were distibctly'Seeb ramifying in erery direction^: 
ihronghout.the whole len^ 'of die insect. The corioua 
manner- in whiich the twe inain trundLS of the ietrt^es secr^ 
pentine or^ 'bend so: as t(^ allow of the greatest freedom b£ 
motioiiLTin the numerdua joiiitBof its body^ without straining: 
or injuring .them, is wdl worthy of obaervation ; and, ao- 
COT«}ingly^ we have xepresented a portion of the insect, in 
fig. 1. of; plate III., whare ihe. main trunks of; the arteries 
axe seen to approach eetch other inlthie centre of the -body, 
and theh^ tb recede again towards, the sides of it. j the poipts 
tS union .bttng, as aboveHnentioned,.at eacfh.of the. numer- 
ous joints or articulations which extend, along the eoiirsi 
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lengU^ of its body^ bo iui leadily to aUow of the continual 
bending and twisting motions of t|ie insect taking place in 
its progtess. The whole insect is not much more than an 
inch in length, and yet it seems to be furnished with as 
many parts as the larger kinds which are found in hot cli*- 
mateSi. One from Africa is to be seen in a cabinet of the 
British Mn^iepsiy idiich measures nearly eighteen iqcheB pit • 
length ! The bites of these larger species are very yenemouSy 
and indeed often prove fhtal ; and it is no uncommon oc« 
currence, Jin the warmer climates, for persons, on stepping r 
into their beds; to find them occupied by these formidable 
inseets ; and it is therefore necessafy to place the feet ota 
their bedsteads in vessels of water, in order to prevent 
their being annoyed Iqr diem in the night It is even sup--; 
posed that the very plaws upon the num^ous feet of &ese 
reptiles are armed with venom ; but its most formidable ; 
vNaponaaie twaahsirp fiaiiga> er heeked instruments^ wfaieh 
ase fiktoeA mdeat its mouth, and with which it deitvoyt iimi 
j»ef. At the extremity ef each <tf these fiemga ia a somAi 
openings <hreu^ fi4iich it is supposed that the centipei^ 
emits a poisoiioHs fluid into the wouads infiioted by )tlttfli«\ 
On the cowqMmnd threads spuu by the gmKien $pf d e r^ i ^ » H 
These are the threads so much valued by the astrononsiqal: 
ofaiwrwrs, 94ien placed in the mierotadeteis of thet^ U3t^ 
soopes. One of these threads, cdleoled by Mr. Petevi 
Ksiv, of Oaiftden Towny and iftteaded for this purfponk^f 
was given by hiin to Mr. T. Caipcaitcr, who; carefiiligrv 
mounted h between two slips 'oft glass i at the. aametaaM 
also insotiiy* 4iy the side of it a human hair, ito senriai.Mr 
a ./finclir to idle spder's thread ; and. tfaeiv appeamaoev 
as tiansparmt objeeto in his mioroscvope,. under the. liamai 
magnifying poweiv'ure rej^escnled in figs. 2f ^cnd. 3/iofi 
pktailll.^ the first showing Aespider's thread, aa faeingi: 
in.iiesility composed of fin^ thieads,. placed side by side, m 
a peifeotly parallel annner ; and .the other exhibiting Ham 
htmnm hair, as being Qf a e^indrieal form, and covcieil 
llH^CMr rwid^ eoalejBiCV xoughnessea. . . 
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6Im M^ hair and fur of tke South -iHexMrgiaifk ieaL-^-'Theae 
irsce moored from one of tbe spalnddiiB^ in the expeirts- 
tion of whicb, die citizens of the Uniled States canj on 
80 gieiit m tnule with Ghina, bartering them foriea% &c. 
The Chfauie dje thoK shin* of a great irariety of ooloiifa, 
aad fotm them into articlea of wearing apparel. Both the 
hflir and the far are of a flattened fixu, .they not being 
cyliiidfieal, but rather of an oval Avpe in their aeetbai. 
Tbtir bea«t^, howerer, a» aieroaoopio olrjeeiii amee^ftMn 
Aeir being oomred with scales, arranged in rcgnkr order, 
a* ahqwn in fgs. 4 and 6, of plate III. ; and wkMiraie 
dimwBr ftom spfciiDens in the Editcur^s eolleetio* of jaiesfh 
eeopid objects, <liey baring been presenleJ t^'him fby a 
deceased friend nearly thirty years since. Kg, 4 'is part of 
« hair, and fig. 6 nis, fibre, of tbe fiir, heUk bl^ng liiag'* 
nified in the same proportion ; and fig. 6 is « sectiDn of "dMe 
ham Besides the ^^atiful and well-defined seals& wilk 
n^ich the hair is cc^ered, there is an SEppeaiuioe in/the. 
niddle of it somewhat resembling the fMiin ^ tntericv 
ef^qdtt,* and the spales cowwngtbe far, inmit, nnd^ 
edly^ most SMhnirsMy fit it for iBLfkiet^mg Him filimg pvch 
«eBa in hfttnosahkig. - > 

. Om the curious^ structure <jf Me tongue oftkie'house^t 
wken viewed ^8 4 r^wMpiSrint ohfeet^^hk em hist TOhrtie, ^ 
page327> we poinled ont to (te notice of oar^i^Badcr^the 
heautiM strvefiare ef ^le end^ the tongae ef fliisfly, aii 
etiiibited in a specimen ef ^ Editor's, nionnted 'Ss-a 
tMmspsnent elifeet bet^e«n tm> slips of glkun.; at tiie same 
time we slated Aat the' artist, from its cotaptedty, de*^ 
spaired of doing jifotice to k, in any represisniation of k 
l^ioiighlhaTe attempted to make. Since Aen, we have 
fiNmd in Mr. T. Carpenter's extensire colleetion -el .ihiorb^ 
ao^pic objects^ another prepaiatio& ef Ibis efejeet, in >«i 
eiO{]|Mded or ^cleft state, which has considerriUy tessen^ 
the •difficulty of dieNneating it ; wAo parts^ frfiichitttbe 
Editor's object are doubled, owing to their lying the ene 
upon the other, .and thus p«odneing the edmplieiited 
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ijiough beautiful, appearance it makes, are in Mr. Carpen- 
-t^s only .single, and are^ in consequence, capable of > being 
more easily delineated. . e- • 

. \ In plate IIL, fig. 7, is. a. representation of this singular 
^structure,, magnified upon a. large scale ; and in which ^H 
be seen^the ourious arrangement of the parts which coa- 
'tlfl>ute to give the requisite motions.jto it in performing the 
various operations of sucking, &c. for which it is designed ; 
•aa likewise, the strong hairs with which it is provided, md 
the.muaclee by: which it is thrust out of the mouth of iJke 
fly, and.agaip retracted. The structure of the parallel 
•rowSviofi^.QCinred^ lines, proceeding on each side, from the 
•centre .<^.tb^ tongue towards the sid^ of it, greatly ib- 
fiemldes:tbat of the blood-vessels in other parts of the in- 
49f0cti; ;tb9y!b^ing, like them, coated all over with croasing- 
Ijj^efi. The eagtomal appearance, of this part of the tongue, 
M ^opeqjiie object, was given by us in fig. 19, of plate 11/, 
.coiitAined in^ our last; number. ..i 

. Besides th^ , sucking action of ,the tongue, IVlr. T. Car- 
pisnter bAS rec^ijdy found, that it has likewise the poirer of 
4piiercing through l;be skini^ of fruit8> &c., upon which it 
preys, by means of a short part, or ja strong proboseii^ 
;iflbi^ jfiOjf^ti\ put from undejcneath the tongue, and i» fer- 
.nuib^.wi^ stout supporting bi^!|ophe^. and muscles veiMl 
4k^. preptMres the way fpr the .^ngue, in its tun>, to peiw 
4^i;m its pfilce. of CKmyeying the exuding Juices from Ikh 
#pe$tuse B\a4f^ by the piercer; into the mou^ (^ the fly. V ^ 
< ;. Qn^t^ jdngi/Mir a]^parqtm,pf^^u field citner.-— ](n plate 
.III..fig.f8 repn^sents this ^pparfttus^aiji proceedings from a 
;^e^b)e Airgan, somewhait reseo^blipg the trunk . of. an ele^ 
f(I)apt9. iittachfsd to tiie hea4. pf th^ izi9ect. . It eousists of a 
-«(JW^PWceij>Wd two flat ^r^sl^oder appeudages, wJueh 
^fe sfelladapt^ tp Jhe purpose of ppiBping tjbepCMw of die 
]>laiif£i ^hid) it Jnhabitfi:; ^d it feed^ upon the. juices ipfeor 
lPfio4ingfrff9a .tl;^ aper^iTQs^jad^.by tjke piercer :and4t$ 
appeodag^-.: -,,•,,.) .:■■',<:. »'.. "; ' '' . . ^'j.iit ..i-': 
I; ^n, i«j|wip&this object lately w IVfe. T. ,C«l^nter's fiom- 
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pound microscope, the Editor perceived' a semi-traDspareiit 
appearance in the sides of the two appendages to the 
piercer ; and on viewing it under considerably higher mag- 
nilying powers, he found them to possess the curious struc- 
ture shown ii^ fig. 9, which represents a minute part of oii& 
of theih greall]^ magnified ; and in which it will be sieen, 
that it has a thin web attachol to a thicker part> and that 
the edge of this web is serrated all along it. The points 
of these two appendages, are toothed or jagged in a mote 
inatked way, and as shown in'fig. iO. Mr.'T.-^Garperiter 
lyelieves, that the -curved forms of the ends of 'these Ap- 
pendages were caused by their shrinking (»r cohtradiBg in 
drying, and that they are naturally straight in their living 
state. - 

Mr. Carpenter states, that the genus cimex is a very e^ 
tensive one, it comprising upwards of ^ight hundred 'spe- 
cies ; and that they inhabit plants, which are as various as 
the shapes and colours of the cimices themselves. Seine 
of them possess colours which are brilliant beyond descrip- 
tion (as, indeed, the Editor has ha4 the pleasure of seeing 
in Mr. Carpenter's collection). In their larva state they 
arp very active, and differ but little from the perfect in- 
sects, as they only want wings. They overrun the plants, 
gro^f , and change into crysalids, or pupa, without appear- 
ing to undergo any material ehionge. lliey have- indeed 
only the rudiments of vrings, which their last transforma-^ 
tion unfolds, and the insect is then perfect. In. their tivo 
first stages they are unable to propagate their species* In 
the perfect state, the fecundated female lays a great number 
of eggs, which are often found upon plants, • placed' side^by 
side. Many of these eggs, whien viewed thtougha' mag-* 
tiifier, present singular varieties of 'coiiformationv Some 
are crowned vrith a row of spoctH hairft, others have a cfir-* 
cuiar filtet, and most of them ^ have a piece •appended J^o ^ 
them, which forms a cap: thi& piece the larva pushes* off ■ 
when it forces open the egg. Released from ' their j^risoiiy- 
they overspread the plant, on which th^ feed > each eMr '' 
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tractingi by the hdp of its rostrum or proboscis^ the juices 
apprc^riated te its nourishment. Even in this early state 
the lahrss ar^ not peaceably disposed^ for some of them are 
voracious in an eminent d^ree, and spare no insect whidi 
they can overcome. In their perfect state tiiey are mere 
canibalsy and destroy caterpillars, flies, and even son» (^ 
the colec^eterous or beetle tribes, whose hardness of elytra, 
or wii^-case^. one would have imagined, were proof against 
their attacks ; i^d yet they fall an easy prey to the sharp 
piercing powers of tiie instruments which are lodged in the 
proboscis of the cimex ; and even the incautious entomo- 
logist may experience the painfhl severity of its attack ! 
The instruments displayed in our figure, and taken out o^ 
the proboscis, are well adapted for opening the pores of 
plants* 

On the teeth of the iadrpole. In our second volume, 
page 69, we mentioned, that Mr. T. Carpenter had a set 
of these very delicate teeth, beautifully displayed as a mi- 
croscopic object. On a recent visit to him, we caused our 
artist to make a drawing of one of the jaws and its teeth, 
and which we now give in plate III., iig*. 11; from which 
it appears, that it is not only toothed upon its edge, but 
that there are also other rows of teeth upon the face of the 
jaw. 

' On the $eale of a foreign species of cabbage butterfly."^ 
Mr. William TuHey, the son of that excellent optician, Mr. 
TuJley, of Islington, has lately presented Mr. T. Carpenter 
with (Specimens of these scales, which differ from those we 
have before given, in having no cleft part at their base, 
although they are furnished with the circular part and its 
stem, by which they are attached to the wing of the but- 
terfly,; and as shown in fig. 12, of plate III.; as well also 
aa the tuft of fibres with which they are furnished at their 
opposite ends. These also form tolerable test objects for 
the microscope, although their deUcate linear markings are 
not near so difficult to discover aif those of the scale of 
the butterfly of the brassica, given in plate IV*, fig. 5, of 
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our \Mt volume. And we liiay hero remftrisi thii^. in oithor 
f^pecimeofr of thb IftUor acatey ill Mr* Carpenter'fi pooim- 
sioD^ die citoiilar part tnd its st^^ inihich fmW^. pecntiar 
to tliose ocalea, are Ukewi^e to be foun4> althougl)! . ttMQt 
wcie wanting in the specimea fiom which our .figure wta 
delineated. 

- Mh William TuHey likewise funwhed. Mr. Garpetite! 
with the very curious scales. of a hutterfly, reaemUis^ in 
form ft cut glass goUet without its Soot; and one of which 
wo gave in hg. ^0 of our hat plftte. 

On the bldad-veaeii atiachsd to the plates farming tie 
bo^ of the homerfy.-^lxi. our seqond volume^ page 260^ 
we menticmed Mr.T. Carpenter's greatsnecess in preparing 
beautiful opaque objects of these for his micioteope; iMOtd 
likewise in plate VL, fig. 5, we gave a view of oAci of the 
plates* Since then, he has succeeded in obtainipff moie^ 
extensive combinations of these plates, in whitdi the rami* 
fioations of the Uoodrvesseh are seea extended .over .them 
in a beautiful manner, even in their dried stajke, altiiough 
they nmst certainly have appeared far more beautiful in 
th^ recent or moist state* 

On the dissected proboscis of a small mtuor.^-^In plate ItL 
fig. 13 is a representation of this microscopic object as 
prepared by Mr. T. Carpenter. It cansisfs of four pW;s, 
the two external ones beii^ pointed^ and fumidied on their 
edges with hairs pointing backwards, and the inner onto 
adapted for sucking die juices of the plants which the 
musca feeds upon. 

On the elytra or wing-cases of the furze eimex. — ^This in- 
seet is hot larger than a flea, and yet tihe beauty disfdayed 
tin the 'Structure of iti^ wing^ases is most admirable. In 
plate III. fig. 14 is a magnified view of one qi them, 
drawn from n tranisqpnrent otgect in Mr. T- Carpenter's eol- 
cleotion, and in whidh its singular construction is apparent. 
. Mr. Carpenter was in the habit of finmishing his fneaid, 
the late Mr. Kiinball, an eminent opticid gla(Mhgrinder> 
< with 8pei;mtteiis of these in partieular, and other elyti^a, ,as 
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xmdmoopfib <}fa|cot8 ; and Hrfaich to mounted as choice land* 
select qubjectsy in die' hrory sliders he fitted up« - • f •; 

On a rsd mufim'co^fervajfron Van Diieman'i LoMb*^ 
My« IT. Carpenter was fxrtnisfaed wiih this most exqnisilcf 
mierotfeqpc object by R- Brown, ]Bsq. of the British Mw 
seum, and he afforded the Editor a , high gratifioatioai 
latelyv by favouring him with a sight of it/ moutttedi be* 
tween ^two slips at glsss, as a transparent object It wooM 
have afforded him much pleasure to have given a deline** 
tion of it in the pla^e accompanying ihe present- munhvif 
but the extreme delicacy and minuteness of its structore 
prevented it; Possibly, now that Van Dieman's Land is 
becoming colonized, odier species of this' beautiM. coin 
ferva may be sent to this contitry, and thus rendes itmcM 
accessible' to the admirers of themicroscrope; at preseiit 
we must content ourselves with merely pointing it out If 
the notice of 'our readets. : . 

Oh Mr. T. Carpenter^i additional microseopic' di s mtw m 
of the black domestic ' beetlti-^^acovjBgeA by die gieat 
success attending his former dissections of this insect,^ as 
repeatedly noticed by us in our last volume, he has recently 
extended his researches into the structure of its interior, as 
^ well as itR exterior, parts, / . f - .-a 

The preparations first linage by Uiq, and secured between 

two slips of glads, in the manner described by us, such as 

the coats ^of the stomachs for instance, have noit hitherto 

I suffered the least change, nor are they likely to underg^o 

any alteration or decomposition in the time to come. . 

He has since then cleared out the interior of the crusta- 
teous parts or shell of the insect^ and has found its whole 
^surface'to be covered'over with numerous arteries, vein% 
muscles> &c., ramifying in every directibn. These he has 
- preserved between two slips of glass, and they remaia pes- 
faanent, and ekhibit the parte in a: very «iperiqr manB^r, 
either as transparent objects, cmt as opaque ones, when a slip 
/of blackened card is j^aced ^beneath them ; si^d they are 
iUumm«t«i by .means of the silver concaye- ppeculuni.. 
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wiiieb ar&fitted to the object glames of his^eon^poiQiid liii* 
croscope^ in the manner fonnerly described by us, and 
vihichtreflect the • light ufkm them; 1 ' •. • r . r ' 
' iHe heoKilikewise succeeded in making a^most'beautiful 
pnpaiatibh iof a Ain or apron^t which* he has extracted 
fiiom.the abdomen of the feniale beetie ; and idEter cleaning 
andextendingoty' has secured it between glasftslips^ * lliis 
isiluU of blood -vends, preseotiiig an appearance; fine, be- 
yond the power of descriptioD> or the ability of an artist 
bk-dileneate, ^ r - ■■ '.^a-. i ?;. .i ; ..'.-. 

• On* the volvwc ghbatori'^MT..T!. Oioqpienter having pco- 
<^fired a fiumber (rf; these singular auimaloul® from a pond 
bdoogingtaafiiend^of his/laid son^eof them- upon a slip 
<Av^ass,' mEid suffered them tQ. become dry. tbdr^eon. ., These 
be*ooveredaiid: defended, by cementing: aootherrdipof 
^S88»overtl^ti» in his ususl manner, jand reoently.fkvoiired 
the- Editor with a sight of tbeul upder the power. of' his 
microscope. ■.■^.•:. ./ . ; .- : r.'-.-.- ...k- ^: 

^ ri TbeaeL jNreaented an appearance: resembling that in : fig. 
16 of pktB IIL, wheie a larger cme.is seen, still c<mtaini)ig 
olbeiswidiin itv; and again,, somie of. a lesser size/whiph 
had escaped from within, the biget one, j&nd yet, coufeain 
others inside them; whilsit several ,Qi these.. smallest occu* 
^pied -others surroMuding portions , of the field of view;. ai3d 
thus the thiree generations of this singular animalcula were 
aUeiqposed.atance. . : ) 

».T These- ammaleulsB afibrded one. of the chief .objects, ex* 
hibited in- Mr. Philip Carpenter's achromactic solar pucaro- 
scopein Regent Street last year;, where, the larger ones 
were mi^uified to the size of a foot, in diameter, and C(m^ 
tinned in' motion perpetually^ revolving ai^ound tbeiraxis, 
-at the same . time they Were ascendipgandi descending in 
^tbe^ water contaimug them. • He «had. also, another set of 
:diem exhibited in hi0 microcQSin;; or extenuve coUectipnaf 
'large lucenMil microscopes; and upon adding soipe..of ^the 
irunptoeels: in. paste to them, H was curious to ebsen^e.se- 
T^ of Aem ^,t once wriggling withii^ the bpdies of the 
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wfedx glohaior^ tod aioeompanying them in their 
ments through the water. 

We hope to be still more gratified by this beuuifiil 
hibition this present y ear^ as Mr. P. Carpenter has^ m liis 
new arrangement^ ocHEisideraUy extended the field of viffm 
in his solar microscope^ as well as rendered his micieooBm 
entirely independent of all changes of tho; weather, as the 
principal part of the objeotSi aiid> when necessary) the 
whole of them, are illuminated^ 

On Mr, Bate's improved /eTMet.— Mr. Bate Jim* 
Poultry, has reoea&y managed to form a $top or 
in the centre of a doable convex lens, to cat off 1h» Wr 
traneoas rays of light, without making a comlmiatioa ttf 
two plano-convex lenses, with their plane or flat sidee 
turned inwards, and having a plate of metal with a holeiA 
its centre placed between them, ae recommended by Aft 
late Dr# Wollaston; and he has thus avoided the dating 
of two additional plane surfaces to grind and polish* -; 

He has effected this important object in the following 
manner :-^The lens bemg firmly cemented and centered 
upon the ead of a chuck in bis lathe, he grinds a circular 
groove or furrow all rotmd its edge, by means of a thin 
]date or web of copper, hcOd in a fralue in the manner eC a 
saw to keep it sbetched tight, and the application of emMJr 
water : this groove he makes so deep> as to approach neiff 
to the centre of the lens, only leaving so much sohd glass 
fi^aiaining, as is ttuficient to permit enough Ught to : pass 
thiough the lens, when the groove is filled up with htaok 
wax. Hie lens so prepared, appears iii its section similar 
to fig* 16 of plate lit., and its performanoe is good« 

On additional ct^stah formed in tki mixture ofsAlti, 
Ufmed "by the Editor the ^* Microscopic Kalied4scope/*'^^ 
Sittceour last number, the E(Utor has found,' in pursuing 
bis Mperiments upon this subject, tliattiie crystals shc^wii 
in figs. 17, 18, atid 19 of f^te IIL, htttree formed dlMi- 
eelfeeiii the drop of fltlid: these ciyetak are evidently 
niodifietttions <)f these given in figsr 9 dnd 10 of plate II. 
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On Goring and PriickirJCi new work. On the Miero^ 
jcope.— We hare to oohgratulate the admirerti of the mi- 
cm&cape, on the appearance of the finst number of a ^uai- 
tarl^ publication^ expressly deroted to the natural hiMoiry 
of firing objects for die microscope^ with descriptions of the 
lifcst improrements in the diamond, sapphire, aplanatic, 
Unft Amician microsoopes, and instructions for managing 
thsmj illustrated by highly finished engravings, from 
deawings of the actual living subjects* 
, The present number contains engravings of several lar- 
im, and in particular that of the ephemeron fly, beauti- 
fkdly executed ; and indeed such expensive engravings can 
dnly be given in high priced works Uke this we are de- 
scribing. We trust, however, that the encouragement of 
thft puUtc may prove sufBtidnt to enable the editors to 
dNitinue a work so i^ell commenced ; and thus wO'ShaU be 
put in possession of engraving!», from drawings, which it 
must have cost infiiiite labour and perseverance to have pro- 
duced. 
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the Editor. 

(Continued fiom page 119.) 

■••... 

. Another exuedingly portable parchment case or envelop, 
'io-cotUaiu writing paper, a pen-holder, and a silver pencil. 
-*This is a still more compact mode of carrying a supply of 
wxitiBg paper, a pen> and a silver pencil, although perhaps 
not in so conv^ent a way for use as that described in page 
118. ■ Where, however, bulk is objectionable, this f<mn 
•may deserve a preference, as the whole is comprised in a 
.parchment cylindrical case, of only four and a, half inches 
inkngtli, and five-eighths of an inch in diameter! 

iTbis method was practised by the Editor twenty years 
C^kgfij^MXtd before he adopted that before described. The 
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paper was the thin quarto bank post letter paper, cut into 
portions, of four and a half inches in width, and fourteen 
inchos long. Each of these was^, folded across in the 
middle, and then again folded inwards, so as to divide it 
into four pariB; and these were again subdivided, by fold- 
ing them the contrary way, so as to form them into eight 
columns; in short, exactly in the same manner as in tbe 
former instance ; and they were also numbered, paged, and 
indexed in a similar way. Four of these prepared paperaj 
each containing a surface of four and a half inches wide, 
and twenty-eight inches in - length, including both sides of • 
it, could be carried in the exceedingly small space above* 
mentioned; besides enclosing also the silver pencil and 
pen-holder« 

• The parchment envelop had its sides made to wrap over 
each odier about b^f an inch, and they were cementisd 
together by means of Ratlet^t excellent cement (the com* 
position of which we have repeatedly given in our wotId) 
which never gave way all the time the envelop was in as6»; 
and the whole was kept from bending in carriage, by means 
of the pen and pencil-holder being enclosed within the writ- 
ing paper ; and which indeed was wrapped around the metal 
tube, forming the receptacle and handle of these in8tiii<» 
ments. 

The pen and pencil-holder was a thin gilt brass tube, 
three inches and an eighth long, and three-tenths of an 
inch in diameter; three equi-distant narrow slits being 
sawn lengthways at each^ end of it, three-tenths of an 
inch in length, in order to give those ends a sufficient de^ 
gree of elasticity,, tp cause them to hold or retain within 
them^ two ivory pieces, the one being an inch in length, 
and each end of it turned into a short cylinder, to fit thje bore 
of the tube, its middle being a little larger in diameter, the ' 
spaces between them being turned away, or lessened in dia^-- 
meter, so' that oiie end and the middle' pirt only of eaph 
ivory • piece fitted the tube at the same time, tiie middle 
part being firmly held in ^its springing part, and thus 
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giiring a steady fixture or hold to them in use. Into it hole 
in the centrie of this ifvory piece, a* sihrer wife;: of the ftik* 
ieenth part of an inch' in diameter; was firmly driVjen, luid 
which projected half an inch'beyond the end of the ivory , 
and its point being rounded;' it thtiS' formed a 'silyer style 
or pencil, fit for writing uponasses^slBni tafolet8,;;Y7h«i they 
littd beieh preyiously freed fictmi all the -giieasineiis npon 
tfafeir autfiices, by firet wipinj^' or rubbitig them over with 
<ih^ end of a soft linen napkin,^ :wietted with a little soap 
and water ; and afterwards, with the same napkin, wetfed 
with water only, to remove all remains of the jspap^i *. In 
this mode of prepam1aon> the d^es-skin.tlsiblets. were .ren- 

idered* capable ot readily deceiving the marks made by the 
«Alter style | '. iand vvhich was of great importsucice, ' they 

'would reoEuiin indelible until they were oMitemted by a si- 
lailaj^ application of the soap and v^ter. ' . * " 

The other ivory piece was shaped exactly like the one 

'already described, only that it had a cylinder of ivory 
fonaed at one^end of it, half an inch long, and tv^o-t^ths 
^an'inch. in diameter, upon which a thin; gilt briiss ferril 
could be slipped," which vms! mad^ of another piece of tube, 
aUtUe less: in diameter than the ' formierly .described dne, 
half an inch in length, and one end. of it sloped away at 
an angle 'of forty-five degrees, the shorter part of the tube 

^ b^ng also slit open lengthways with a saw', so. that this 
fioriil-alsobecame capable of springing mote or less, and 
ti^dy embracing the portable pen, which was ^ thus 
hdd; firmly between it and the ivory cyUnder above-men- 
tioned;' Of course the pen and silver style or pencil were 
inverted^ or placed .within the cylindrical tube when not in 
toe ; and a jGarther supply, of, three or four more portable 
.pens, when formed as tiiey commonly are, of harrow pieces 
of quill, could al^o be carried within the brass tube. 
1- In plate III. fig. 20, a ^.represent the tube ; . b the ivory 
piece jplaced in the end of the .tube, with the silver style c 
affiked into it.; and ij, fig. 21, the other ivory piece, repre- 
sented as taken:out of the tube, and having upon its'cylin- 
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driofd Item e, the por^ble pen/y affixed by means oT the 
cieft and springing, ferril g. * Thta dieap, aimple, and 
effectual pen and nlver pencil holder, le veU deeemng of 
bdng brought into eommon use. 

AdUHmai parHcnhtn of Mr. ifylne*$ parekment*ca$ef 
or itnmhpp to eontmiu iorj#tiig-pii;per.— *It hating been tug* 
geeted to us that the description vre hwe giren of this assh 
fal envelop would be rettderad much more dear bf Urn 
aasistanife of figures ; we hsrre according^ added SMoh, in 
plaite III. of our presmt number: 

Fig. 22 is an inner view of the enrelop, and fig. 28 an 
outside view of it; A A A A are the four diagonally creased 
tamed*in ends, which jierve to keep the papers contaiiied 
within the entelop asunder, and to divide tiie pocket infto 
three, as described in page 118. The dotted diagonal 
lines in fig. 23 exhibit their appearance »dewaya; i is- tin 
rpanded flap of the envekpw 

• Oh wxriom conttivanee$ to tnahle pertom to write in the 
dofrk.^ — One of the most simple of these contrirlmoes wsis 
that adopted by a scientific native of Sweden, and coaa- 
,munieated to the E£tor by a fri^d many yean sinee. 

The object of this and most ^he^ contrivanees lor this 
fMirpose, is, to prevent <mr writing over, and thereby dbK- 
tSiating, what we have already wrHten ; and Ihr tbsaeecaa* 
pKshing of this object, the persdn above tilUded to^ folded 
writing-paper backwards and fi>rwavds in the way we faavie 
above described, only that the folds were nraeh narrower^ 
ktdoed only sufficiently broad to permit of receiving' a iu^ 
gle line of writing upon thie ftice of each narrow tduma so 
ibrmed. In plate III. fig. 24 represents the end of a piece 
of writjng-paper so prepared; and in using it> the first Une 
of writing is to be done upon the uppermost colvmn, 
which M then to be turned up out of the way, a«d the nest 
line writtenivpon the coiuttui Ar, and so en 'la the bettom 
one ; -all those underneath the writkig being gathered<<ds8e 
to ^eaob other «t the tkne. When cdl these cslnmns harae 
thus been cQveredi witb lines of writing, the paper is Wiethe 
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myerted, aod the iptermediate oolumnsi o, p, q, r, &c.^ are^ 
m.Ui6ir tum> to Wlikewise written upon ; by thki proceed" 
mgy oti0.m^ of the puper will be closely ooyered all oyei^ 
with Hues of writings every (^er linte being inveiri^i so that 
these ii ii# poaaitelity of th^r being eonfounded with each 
other. In like manner the opposite aide of thepap^if 
alio to be oovered with writing in it9 tuni^; «nd thiis it will 
haloe reeaiffed mnch more writing upon it than, without thi9 
ccmtrivance it would havebe^^ possible to effeet> ^jualesp 
indeed by rendering the lines of writing liable to become 
mingled and confounded with each other, 

.Qa a Frmcb $$if^^Hi>r^r.-^T)m ingenioiia contrif^ance 
cnm^dCs of a ftatcasoj^ made of paste^board, aad Mn^ered 
wit)i Mo»i^oea leatibec, in tiie uauid manner of the podcet^ 
hook niadLeca, three tnchea and three-quarten^ of an inch in 
width, and six inches long ; and having ^ioog one side of 
ii a space to contain a bkck-kad pendl, as shown at 9, in. 
ilga 25. and 26 of plate IIL, the remainder of it being filled 
wilh a doubled piece of asaes-skin, t, fig. 25^ which can be 
wilhdimwn out of the case by. pulling or drawing at one 
end of a narrow ribband, which is secured to the mtddfe of 
the in^ide^one. skle oi the case^ and its other end passes 
• Hkfoaghrajamell sUt made in the opposite side of il^ in the 
.iianal Bianner.' of oardrcases. In (me side of this case four 
paraUel longitudinal, openifigs uu ae ^ ace made> having 
between) thiem :three selid bars ti' lii' «; of an equal breadth 
wi&^the opeinnga;4md also another solid. part jr,. farmed 
iiqpoarthat iode of the case whiich is opposite to; the space 
i^ iMddnig Jibe peneiL By this ecmtrivanceiour Imea of 
wrilittg ca& be written in tho daik vrithin the four of)enii]^ 
in itheaide ;of the case^ upon the asses^skin ^ and, upon 
withdrawing it and jrepteciag it again in the case, but pre- 
viously^ turning it end for end, or iavefting it, liNif otiier 
lines may be written upofi theaame &oe of the asse»-skin 
tablet, bwtan an invevted onder, sodlat they cannot possi- 
bly be aoMitaken for, or cdnfowded with the four! Imesfinst 
written. In like m^mner eight other l^aea may be written 
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uponeach'of the other three faces of IJie -doubled pieci^ 
of asBes^in, making thirty-two in the WfakHe; and'shodMl 
it b^ likely that these might' not be 'sufficient to receiire'.t^ 
whoteintended to be ^mttdn^ we have only to provide mobre 
of the cbuMed piecei^ of asses^-skin^ andt^us extend tUe 
taWrfeces to' any degree, x > K^ 

I Ottf ignite i5 represents the asses-skin as being partly 
thrown ont of the case ; it shotild be pushed entirdly^witlriliL 
iipre^iottj^yto'writingTipdnit. *- ■>' ; »*r-» 

•We shall give other contrivances for ft similar purpose in 
the progress of this article. ' ■'♦^^i; 

Chi preventing the iDtitmgs made with- blach-UadpciUib, 
in memorandum books, ff^om being- ■obliieratedi,*^W^iWrt 
now' 80 well provided vtiih superior black-lead pencilspim 
thoise made by Brookmanand Langdon, and othelr^peniQiiB^ 
and the ever*p6inted pencils^ that it becomes an impoftaiit 
object' to prevent the writings made therewith from periskr 
ing> or becoming obscnred^ as they continuallyido^ in jqis#- 
sequence of thewnting on the one page giving off/ and 
defacing that ^made upon the opposite one, in well as ittnlf 
'bkewisei; •.■■■-■ .i •':'::» '■-•'-' 

We are indebted to the late scientfiic Mr. John Faiey, 
whose xlame we have already mentioned in this itrtielb, 
page 116, for:a'meth()d of obviating this incoDvemaatee, 
whidt is, by caustng blotii$ig paper to be> : interl^aJredMl^ 
tween the teaves of the .writing- paper;! vand the emuMh 
quencfe is; that the black-lead is now : merely, given* off to 
the surfilceis of the blottii^Hpapar; and effectually hitadoNd 
irom^ieachitag^the writuig upbn the op{x>site|Agpft^f^d & 
this way, we have foiind writing perfotmsd mnik 'a'faladfc- 
ie{(d pencil^ tO'Clidure for years together in a»peHectfylegi-' 
ble stote, in meinoradum books oanied conttnually xa the 
pocket wliilst travdling. % •,;? i»f - -i ..: 

On facile andportdble means of pracuringjire and lig^f • 
We have already stated the piefereiice which. oagh£. to fbe 
^ven to the flint and;stedl/ov^ allDther methods' o£ ff^ 
eming those indtspenaable requtsites, fiie'.iandi light jjimd 
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mall how ))it>ceed to describe b tariefy'of ;pottablera{q)a*> 
ittthd Adapted to xbeir employment. 

Inr plate III.' fig- 27^ y y represent&p a thin sflver.tube, : 
cnneh at both ends ; and jc the loop of a silver wire hook, 
mown separately in fig* 28 ; both these are shewn of iheir: 
ftdl size, so that no objection can possibly be made on. the' 
score of their portability. The material to^ be ignited by 
the flint and steely is a plaited cotton match<KM>rd, shown 
tjQ.flg. 27, as being wrapped around the^ silver tube, witU^ 
idle i^yer hook passed through ii, and its upper end ready* 
to be applied upoin ja - flint, near to the edge of it^^ so as t<i' 
receive the strokes from ,the steely in order to ignite it. 
IJiis match-cord is made o£ four loosely spun cotton threads 
twisted together, and fourof,thesb twisted threads after- 
wards plaited in the mann^ of a whip-laslu This. com- 
bined cord is then steeped in a solution of nitre, and dried, 
.which fits it for igniting in the manner of the German* 
tinder, by the sparks produced by striking the steel upon 
llie edge>of the flint. Ghreat care ought however to be 
faklen> that the nitre be purified from all remains of, the 
tmriate of potashj yNlk\c\i is apt to render it deliquescent, • 
and prevent the matoh from catching fire ; and indeed this, 
ik ft chief defect in most of the German, tinder sold at th^ 
Aniff shops in town. Although fig^ 28 represents the matchr: 
clotd as being entirely drawn out of the tube, .yet, in fact, 
it Ou^t only to be drawn out far enough . for use ; .and) 
when it hieis been ignited, and has kindled the sulphured 
inatch, it should be pulled back again into the tube, until 
Aeloop of the hodk rests upon the top ^of the tube, as 
idkowli in fig. 27, wbei^ it will be extinguished ; and the 
tanainder of it must be wound round the tube in the 
manner there shown, and as before described. . 

A very portable sulphured match is formed, by drawing. 
ODie of the four cotton twisted threads abovementioned,, 
Alough - melted sulphur; and which, after it has been 
kindled by the ignited match-cord, may be extinguished^ 
abd thus be made to ^erve many times r^atedljr; and ul-^ 
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deed, until it is all burnt out. This kind of sulphured; 
cord is preferred to every other sort of match upon the codt,; 
tinent^ and ought to be more frequently employed here. 

■lABteelmsLj be readily found in the back of tibie blade of^ 
a kiiif^ razcHT, &c. And Mgun or piitol flint may be had 
everywhere ; so that ^e never need be without the meana 
of ptoouring a light* 

Tfa& cotton twist alluded to is to be had of the habei^ 
dashers, it being madefor the purposes of the sempstress, 
and not for hmp-wicks. This intimation is necessary, m 
order to prevent disappointment in the purchaser, 

(To"^ canHnttid,') 



. On fhe Ompotmd Eyes of-hMeU. By Tho^Mas 

CAR^£NT&R,E6q. 

I. 

DiEARSIBt Itmdon, Febnury 7 ^ 1^^. ; 

Having been ap|>lied to by some of yotlr readers, to point, 
out to them such iinsects as ^asess the most mterestii|g^ 
compound e^es, as'objects for their microscopic examioar. 
tion, IeuuI to inform them of the method I took to prepare; 
1iMm fdrAatfsorpose:; and also, whether I had enturdy, 
saia^ed niys^ tliat these little creatures, so appareii%: 
iltsignttcant, xlidf really possess sueh amazing numbers ajT. 
cfyes, as are described b^ me in your second volume, page 
198. d'lieg leave to answer >these questions through the 
]bedium:€Kf your Repository. 

I xcmsider that there is no insect whatev^, whose eyes, 
are not highly interesting objects ; the exquisite conti^, 
vance displayed in the ccmstruction of these delicate or-, 
gans astonishes us, in the display of the Almighty Power,; 
evidently manifested in adaptiug.nlea^B to an end. llxe 
«iye8 of insects, though they differ considerably \x\ their^ 
oonstmction from those of (^er creatures, are yet no less. 
iibe objects of our admiration. Indeed, amcmgst the exterior 
ptftsof ^inieets, none ase noiw worthy of minute investi- 
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Ration ; and very few persons are to be {(ftiti^, nHio'dm'm: 
insensible to the beauties of the^'e organs, When ejthibitiNl 
under the microscope; as that instrument done poinis&Wt 
tons the prodigious art employ^ in^ih^ drganimtiday' 
and evidently shows ho# many woYideiii es&pe th^ uiMlK 
sisted sight. The eyes bf ifae llbellula for in^tahciei wHioh^ 
ate a coupfe of protuberances in^ovieaUy fixed in the b^ 
of the insect, are,^ on account of their size, peculiarly li^; 
adapted for exunihation under the microistcope ; dnd, '1^ 
the assistance of this instrument, you will find th^ di^ 
divided into a number of heia^bttal'c'eUEi, e^ch 6f Which' 
contains a complete eye. The external parts of these eydii' 
are so perfectly smooth, and 'so well polished, that when 
Viewed as opaque objects, they will, like 'so ihatly inirroi^' 
reflect the imagies ofdil surrounding ot)jects ; eadh'bf th)^ 
protuberances, in its 'Mttiral state, is a body cut into "t 
number of facets, like an artificiietl multiplying glass, but 
with thiis fifuperiority in the workmanship, tibat as in thai 
glass every face is plane; here, every one is convex ; thi^ 
ajhe also much mbre numerous, and are contained in armiidi'^ 
sinaller space. If one of these prbtubeirances, carefully ItB^ 
moved from the head of the insect, be washed clean, and' 
then placed under the microscope, its structure is distincdjr 
seen, and it becomes an object worthy '<^' the highest ad- • 
OQiration. 

~ You will find that each of the byes is to hexagon, vii^> 
ing in its size according to its situation in the head ; and 
that each of them is a distinct convex lens, and has a %i-^ 
milar efifebt in forming the image of an object placed bS- 
fore it ; of this you will be convinced, by turning the i^ 
fleeting or illuminatiDg mirror of the microiscope, 60, hbV^ 
bring the picture of the flame of a lamp or candle within 
.the compound eyes, and you will liave a beautiful and i^ ' 
splendtot blaze, produced from multitudes of in^ges tff - 
regular flames, one being formed in each separate eyel 
Other creatures are obSged to turn their eyes towards the ' 
object, but insects have eyes directed thereto, on whatevidr - 

l2 
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' fiide it majf appear: They more than realize the wonderful 
fice0xttitM of fabulous history. Poets gaire to Argus an 
liundred eyes^ now insects are furnished with thousands,'. 
and have the bei&^t of vision on every side^ with the ut- 
most eaie and rapidity; although without requiring any. 
motion of the eye, or flexion of the neck. I have ofte^. 
been asked; whatreason I could assign, for organs so com- 
plicated, aud numerous being given to insects ; and I haye^ 
uniformly replied^ that I could not answer that question, 
ilS^fMS it was, that their Creator and our's had so willed it^ . 
in order to show his Almighty Power in the perfection of 
his worki! 

Hie )tnethod I took in preparing the eyes of insects as 
microscopic objects was simply as follow : — ^Wishing to 
{HPpctgre a secies of these objects for my microscope, and as. 
many persons had expressed a disbelief in flies and other 
insects having; such numerous eyes, as had been previously 
stored by authors of deep research into the minutise of na- 
ture; and also in order to satisfy myself whether they, 
re^y did possess those astonishing numbers, and that they., 
were all separate eyes, each eye possessing the sense of 
steing, I selected out from an old collection various flies, 
beetles, and aquatic insects, and placed them in water for 
several days; in on^er to relax and soften the parts intended . 
for dissection. (I made choice of these old specimens, be- . 
cause I have a repc^ance to any act of cruelty in operat- 
ing upon living subjects^ let their scale in the creation be 
ever so low.) When these insects were in a proper state 
for my purpose, I proceeded to dissect their eyes^ in the 
most careful manner, to the amount of upwards of two 
hundred : 'amongst which were the .following kinds, viz. . 
Various species of the boat-fly, dragon-fly, cicada, ephe- 
merasi dyticius, cimex, nepa^ curciUio^ jpnt, gnat, bee, wasp, 
nrosca, ichneumon, millipedes, dyna8tes,>silpha, bombar- 
dier, inquisitor, cock-chafer, staphilinus, peach-fly, cicin- 
dela, ear-wi^9 buprestis, cerambyx, panorpa, gra^hopper, , 
locust, cricket, mantis, cock-roach, domestic black-beetle, . 
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tabannSy stomoxys, motk^ butterfly, lobster, and era3r-Adi. 
When -this task, which required both patience and perse^ 
yerance was accomplished, I had the gratification 'ofb^iii^ 
fully convince, that however wonderful it might appear, 
the whole of these insects did really possess mimerous aad 
distinct eyes, varying in number, according to the species 
<6i insect ; in some I have counted upwards of forty^ tu 
others a thousand, and so on in progression, until I have 
^enmet with upwards of thirty thousand in soine species! 
'And had those certainly eminent men of seiehce, who, in 
order to support a mere theory of their own, have asserted 
that they were not eyes, examined for themsekes expedr 
mentally, as I have done, I am certain that they would 
agree in my conviction, that they really were distinct eyeti 
An eminent philosopher, whose writings I hcdd in much 
esteem, asserts, that some insects are without these reticu- 
lated eyes ; and that even in those insects which have them, 
he does not consider them to be tibie organs of vision. . I do 
'not know the insects he alludes to, as not having the reti^ 
culated eyes, but if they are of the genus dynastes, I have 
examined many species of that genus, and find that the re- 
ticulations are indeed very minute, but are more numerous 
than in many others. He also states, that there is nothing 
in them analogous to a retina. I would adL him, what are 
those divisions under the layer of tubes, which are uni- 
formly found under the corneas of their eyes? I consider 
that part to be the retina. He also says, that he considers 
'the stemmata of insects to be their only eyes. Now, as 
many species of insects have no stemmata, I would ask 
him, in that case, where are their eyes ? The answer is 
-plain, — those reticulated organs must be the eyes, or if 
not the eyes, what are they? He further asserts, that the 
internal surface of^e <bomeaof the lobster is only divided 
into squares,' by a cancellated texture adhering to its under 
"surface, -which is clearly a mistake, as the cornea is divided 
into various lamina or plates; and if the under plate is 
taken away, with what he terms the cancellated texture, it 



WUliie seen that thj^ plated if: aI$o equally divided, and thai . 
tli'emy other. plate ate aisp ,the same numVer of squaroa- 
OTidiyiuoiiKi 

Another, very soientifie gentleman describes the eye jji 
^ giyllw gryllo-talpai, or mole^cricket^ as having a coiv. 
ntm witfaa dark polj^ matter nnderneath.it, which wonU* 
preye^^visioiu Now, had he raamined this dark pulpy* 
mattfit before He; hf4 destroyed its fignre, he would hav^^ 
BlBC^thatitwas composed of a seiies of ^stinct tubes^. 
(t|$ucli being fttted to a lens, composing one of the numeroua* 
l^sea with which the| cornea of that insect was studded ; . 
i^j.with a; gobd microscope, he would have discovered all 
tj^jpaxts iWiich I shall now proceed to describe in the eyes ■ 
of, the v^ript^ insects I have ^dissected. It is not my wish 
t!» detract in the least from the great abilities of these gen^ 
i}^i|e9, whps^ soiientific attainments do them great credit j 
bytjipresumett^ey. have either rested their authority <», 
.t^: opinion , of, others, instead of minutely examining for: 
themselves, th.^ wonderful construction and mephanism 
displayed in the -eye of an inject; or else they may hav^ 
taken A specimen .in a dried state, and which would have 
t^e appearances described by them; for had tbey examine^ 
a recent . specimen, or one that had been soaked in water i 
a^ifficiisntly long; to have relaxed all the parts, they would • 
have given a very different statement to that they hav^ . 
made. 

^fter I had thus satisfied myself, as above stated, I the^ ,» 
cleaned out the ccnmea of ^ach eye, and placed it between 
dips of glass ; andj^ when examined under my micro^cope,^ f. . 
^ist^ictly saw. the image of the lamp-flame, or any other ob- 
ject^ in ey^ry lens contained in the cornea of each eye*, 
Tl^o^e of the water specie^I usua^y iSpund more convex ^d 
1^^ thap those of. the ^mcj, and w^fi!'^ I^P^^sume, i^ ji . 
wis^ provision made for then]t by their. Creator, in. cpjo^ 
quence of their inh£d)iting a denser medium ; a^id ali|9, in . 
the s^e cornea, . viz. that of , a boat-beetle, I hay^ found 
tl^at J9()nxe of^th^ vesaels we^e w, the form of hexagons, ap^ 



(^«n <tf : loi]^ aquares^ end vf^agjalao m their BMignify^g^ « 
paver;; the aqufura sbapecl OQ^ fihowing the image erf* tba^. 
lamprflame full double the edze of that imager whea seea: iiii 
thofteof thehexagmalahape^. Ai>; yoor microi^cofiic leadenh 
meyrpoBsibly wie^^tQ disseot.the egreS: o£ ipaegtsg: aod otlMf ^ 
cieatttrcsy inimler to sirtisfy thenaselTefiit as I hafe4lomi'jB^.t 
I wwid reeomiDsiid themtfiist to operate iqxm the eyni^i^f^at 
boiled l(dbi8ter^ or a Freiush eray fiih> iUli4he^clm«traetiall;eC7 
th9iie;^eii aD9 siiqilar ta.tho9e, of ,iiMmtBy eotd they are nel^i 

80^;di^i]4t tor difleeotj.aod to trmt it iii < the fiolkiwiBgc 
malHier 2«--* 

Ste^ or soak the !^e ill wana wateQ uiMil it is 8aft,,oir< 
saturated with moisture;, thep reiaQve the oomea^ which; 
they will fiad studded all oyer, with square dinsioiiSf eaoh: 
square being a perfect l^xs^ and amounting. to upward9of 
t$9i thousand^ i(i the corneas of the two eyes* The conne^ 
itselfiWiUalso.biBfound to be composed of several distinot> 
latnina or, plates, lyiog one over the other, like the coats of; 
axk onion^ and each p}ate being budded all. over, witii 
the. same number of minute . lenses, . so that when the. 
plates are combined, they fit to each Other, similar to the\ 
several aohromatie lenses in the object-glasa of a telescope* 
Under the lower plate in the^c^mea, and covering.it alii 
oyer^ they ^wiU discoveI^a, fine membr^ie, fullof minute ra* 
mifioati(HVi^ orrblood-fvessels; and under this fine membranei 
will be found a number of square tubes, exactly coq^espcmd-^; 
ing'with, . and . fitting into^ each set of lenses in the com- 
pound oomea. If these tubes are carefully removed, they ^ 
will then, come to the retina, in which they. will find thoi 
same number of divisions as are in thorcomea,^ and in each: 
of rthese divisions a lens^ which Teceives the image ^f anyi 
object^ as perfectly. as the lenses in the compound, cornea 
itMlf didr-HSKx that earii compound lens' in the C(Mmeaiha8;at 
tube attached to it, which conveys the image of ao^ objeoC^ 
formed on it to the divisions in the retina^ or to the ^sense oft 
seeing in. the brain. It tberefoce does, appear tbatitber 
compound eyes of insects, all of which are. constriicted iujXt 



siiailar mtlimer to 1^ ttbove, lo'e^ in fact,* au assemblage of' 
achromatic t^edcopes ! The various eyes of moths and bat* 
t6rffie)», whieh I dissected, I found to correspond in their 
ctostfuction with the abo^e^ beii^g furnished with lenses, 
tdbibli; &e. &.«• One of the large hawk-moth$> ets men* ■ 
tiohed by ine in- Irol. 2, page 196, had upwards of forty ' 
thousand diViiiiOtti^ in the^ two corneas^ and which corneas 
were icomposed of at least five plates or lamina, each plate - 
bt^ng studded with as many lenses, — so that, by multiply-- 
ing forty thoui^and hy five, it woiild appear that there are 
upwards of two hundred thousand lenses in the head of thl»^ 
ifioth ! We are apt to mippose that nature has lavished all 
her bouifty upon her laiger creatures, and left her ^ mi<- 
ninls of existence,'' as Shakspeare phrases it, unfinished^ 
With what different ideas, howiever. must those be imr- 
pressed, who fitid the apparatus for vision in these small 
cifi^tures, so various and so wonderful in their structure^ 
^ar surpassing the mechanism of the eye in theinore tioble 
imimalis, and who must also perceive so much design and 
c^er manifested in the position, construction, and numboF 
of these delicate and useful organs. 
•The dissection of a single eye of the lobster, w criiy fish^ 
ift BO easy to be perfona^ed, that every inquirer into the mi-* 
nutia of nature should view the various parts of it under 
his microscope; and it is impossible to describe its beauti*- 
fiil and complicated structurCr These organs are eo exquif* 
sitely finished, that I d6 not know of any structure in the 
ili^sect tribe which comes near them ; except, indeed, the 
feet in the first and second legs of iiie male dytieus> ^de-* 
scribed in your present volume, page 75 ; and:afine:draw^ 
ifig of which was made by th^ celebrated Mr. Bauer^ and 
published in Sir Everard Home's GompatfitiveJkiatooiy. X 
feel no hesitation in saying, .that ihe mdst.confirmed A^^t 
(if ever there was such a character) on viewing the cmnplex. 
inachinery of thesemiiiute specks of ^aitwonderous whole^ 
would be constrained to say, "There i&a God," and would 
fjrom|Lhat' moment renounce his infidelity*. .Allow me. ;ta 
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-cdisclude this letter with a few liaes frpm TbomsoA's 
/Seasons :-^ 

■,'••■ . . ' ■ ' 

" Let no presuming impious railer tax 
• CreatiTe Wisdom, as if ought were foimed 
In yain, or not for admirable ends. 
Shall little haughty ignorance pronounce 
His works unwise, of wloch the smallest part 
Exceeds the narrow vision of her mind V 

" And- fires the man, whQSQ tmireiBal eye 
Has swept at once the unbounded scheme of things ; 
Mark'd their dependance so, and firm accord, * 
As -with unfaltering accent to conclude 
That this availeth nought? Has any seen 
The mighty chain of beings, lessening down 
From Infinite Peifection, to the btink 
Of dreary Nothing, desolate abyss. 
From which, astonished thought, recoiling, turns ? 
Tiljl then, sdone let zealous praise asoend. 
And hymns of holy wonder, to that Pow'r 
Whose wisdom shines as lovety on our minds, 
As on our. smiling eyes his servant-sun." 

I am; dear sir, 

Your obliged friend^ 

ToT,Gii.L,Esq' ThOS. CabpeNTER. 

Remarks. By the Editor. : 

We are happy in being enabled to confirm these state- 
ments of Mr. 'T. Carpenter, both from seeing a great num- 
ber of his preparations, and also from our own e^perimetits 
upon the compound eyes of the French cray-fish, the lob- 
ster, and the common domestic or house-fiy. And, indeed, 
in plate IV. of vol. II. of tbis work, we have given figures 
of the preparations made from the eye of the French cray- 
fish ; and in plate VIII. of the same volume, other figures, 
.representing the division of the square tubes in that eye, as 
spoken of by Mr. Carpenter, into four parts; evidently caused 
' by their being open internally, and thus separating them- 
' selves in consequence thereof. We have also given, in the 
. latter plate, a figure of ^^ the optic nerves of the same animal, as 
radiating from a white hemi^sphericalbody, which evidently 
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ioan part of the brain of the animaL'' And we have shm 
found great numbers of similar tubes in the black mail 
taken out of the eye of the con^mon domestic or house-fly, 
although of a much smaUer size than those of the cray* 
fish. 



"" XXllL— On the Irrigation and Culture of the Val de 

Chianaf in Tuscany •: 

'^ Before Arezzo we cross the river Chiana, anciently 
named Clonis, which runs into the Arno ; apother part of 
the waters of tibie same valley, of the Cbiana .goes into the 
Tiber. 

'^ The Val'di Chiana is forty miles long> and from seven 
to twelve broad, laid out into cultivated fields, divided into 
regular inclosiires and squares^ with ditches round every 
ten or twelve acres, and maples and elms, supporting vines, 
on the banks of the ditches. 

^' It was converted into arable ground, from the state of 
a marsh, by Cosino I. in 1560, soon after he got possession 
of the territory of Siena, in which territory half of the 
valley qf the Yal^di .Cbiaoa i% include. The Chiana,. ia 
, its. whole length, was first confined between embankments, 
amd.-then the streams that run into it were cpnfined in a si- 
milar way. 

^' Cassini and Viviani were employed, the former by the 
P.ppe, the latter by the Grand Duke of Tuscany, to regu- 
late the distribution of the Waters of this valley. . 

" The VaJ di , Chiana i^ interspersed with consi4eraI)le 
far^l-houses, like gentlemen's seats, with entensive offices* 
Many of these are the property of the Grand Duke, to 
vvhom^ great part of the valley belongs^ and were built 
by the Grand Duke Leopold, who also constructed roads, 
bridges, embankments, a^d drains in the Val di Chiana, 

• •..,.■,■■'. ^ 

^ From "A 'Journey throug^h Camiola, Italy, and France, "^ by W. A* 
'r&rt^n; Esq. F. R. $» of Lond. and Ed, ' 
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Npdcin the Mareauna . of Suaiay which has thereby become 
less unh^thy ; and for these beaeficial works, and for the 
gogi^regulatious he iQade^ bis memory is honoured in Tus- 
caay* The Grand Puke Leopold succeeded his brother, 
Joseph n., on the imperial throne, in 1790. 
. ''Although £he ground is lower than the waters in the 
4verSj yet the Yal di Chiana is said not to be unhealthy. 
T^e countrymen never, go out in the morning without eat- 
ing bread, and drinking some wine. They look stout and 
healthy. The Val d'Amo di Sopra is considered to be 
equal in fertility to the Val di Chiana. 

f'/In the Val di Chiana, fields that are too low, are raised 
B^ fertilized by the process called eolmata, which is done 
IP, the following. mwner:-r^The field, is surrounded by an 
epn1;mnkment to confine the water. The dike of the rivulet 
18 broken down so as to admit the muddy water of the 
lijgh floods. The Chiana itself is too powerful a body of 
,^vater to be used for this purpose; it is only the streams 
that flow into the Chiana that are us^d. This water is 
allowed to settle and deposit its mud on the field. The 
water i? then let off into the river at the lower end of the 
.field, by a discharging course, called scolo, and in French 
canal d^ecoulmeni. The water-course which conducts the 
water, firom a i\rtr, either to a field for irrigation, or to a 
.mill, is called gora. In this manner a field will be raided 
.five aj)4 ^ half, a^d sometimes seven and a half feet, in tei^ 
jpfiTBf If the dike is, broken down to the, bottom, the field 
.w)lll>e raised the san^e height in sevep years, but then in 
tju^case gravel is also carried in along witibi the mud. In 
,8) field of twenty-five acres, which had been six years under 
the process of eolmata, in which the dike was broken 
dff^n to within three feet of; the bottom, the. process was 
seen to jbe so advanced, that only one y.ear was requisite for 
its cfiqoLpletion. . The floods in this instance had been much 
,chaji(ge4 with soiL The. water which comes 6S cultivated 
'^«94.iQon]\plete8 1^^ process sponer tfa^ that which comes 
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off hill and wood-lands. Almost the whole of the Val di 
Chiana has been raised by the process of colinaia. 

''A proprietor, whose field is not adjacent to a stream^ 
may conduct the stream through the intervening lands of 
another proprietor, on paying for the damage he occasions. 
The process of colmata is expensive, because the ground is 
.ii.npix>ductive during the«evep or eight years that the pro- 
cess lasts ; but this is soon repaid with great profit, by tbe 
fertility of the iiewly deposited soil. 

'* By the graivel which the riveis isarry and deposit; 
their bed is much raised above the level of the adjoining 
fields ; so that, in order to carry off the rain-'water from the 
•fields, drains are formed, which pasis in arched conduits 
unde^ the embanked rivets, and go into larger drains, wfaic^h 
pass to the lowest part of the plain near Arezzo, and there 
enter the Chiana. 

" The soil in the Val di Chiana is generally the same to 
•the depth of six feet from the surface, and under that is 
gravel or sand. After the coippletion of the process of col- 
mata, the expense of which is always repaid with profit, 
the ground is cultivated for five years on the proprietor's 
own account; and the produce during these fite yelirs 
repays the expense of the process of colmata with interest. 
The two first years it is sown -with Indian com (grantyrco^ 
and sometimes hemp, the soil being too strong for wheat. 
The- next three it is soWn with wheat, without any manure. 
The produce of wheat, in this highly fertile state of the 
'Soil, is twenty from' one; whilst, in the usual i^iate of the 
-ground, the return of wheat is froui twelve tb fourteen after 
one. After this, the field is let out in the ordinary way tb 
the farmers, the contadini. 

'** An operation similar to the colmata hsA been practised 
-near Gainsborough. 

■** In different parts of Britain we see as heavy crops as 
•can stand on the ground; but they have in Tuscany a 
greater- variety of produce, and can follow a more speedy 
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MUitkm 6f productive crops/advahtages' which are owing 
to the warmth and fine weather of the climate; Tuscanyf 
ifi 120 En^ish miles in length/ oa a meridian Une from 
north to souths and 100 miles in .breadth frtiin east to west ;' 
but a gre&t part of its surface is mouhiainous/and not sus- 
ceptible: of cultiyation. . ■ ' 

^^ The farmers in the Val di Chiana, and in other peirts of' 
T|iscacnyi.ar0 &t€^el-bpw tenants, coloni partiariiy the whdle 
produce of the ground b^ng divided into two equkl parts,'^ 
of which the Isindlord gets 6n^ and the iariner the otiien' 
The .landlord is at th^ expehee of the manure^ the repair of^^ 
walls and oth^ fences, reeds and. stakes for.Tities, agricul-' 
tu^. implemeiitis, and: five* stock of 6xeh> &b/lahd tax/ 
and of keeping a (Steward, or fattors, who collects and tells' 
the landlord's share, of the produce, and of houses, grana-' 
ries, and stablps for the farmer and stock; The fanner on 
his^part cultivates the ground and performs all the r6(|uisite 
labour; he also bear^ half the expenee of seed aiid some' 
' other articles; ^ 

*, '^In this mode of farming land, as in other cases where- 
the rents are paid in grain, the value of. the rent keeps 
pace with the price of the grain. Thelahdlord is put to 
the expenee of keeping a steward to sell the produce, whjlch 
expenee' he doed not incur in the case of a fixed rent/ 
Writers on pohtical economy are of opinion, thai this mode 
of letting ground occurs chiefly in countries where the far- 
mers are not possessed of sufficient capital to purchase the 
stock necessary for the farm ; and maintain that it tends 
Vfor^ to the improvement of agriculture, when the fanners 
ore ppssesi^d of capital> and pay a stated rent. 

t ^' In Scotland it used to be estimated, that the rent paid 
to the landlord, generally amounts to one-third of the iotsd, 
produce of the farm. Of the other two- thirds, one is em- 
ployed in defraying the expenee of stock and cultivation, 
and the other is the profit of the farmer. If it be supposed, 
that in Tuscany the landlord's expenee on the farm is 16 
per cent, or between a sixth and a seventh of his half sharie 
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of die prodtBce ; thai bfe pix)fit or cle«r )ceat wQf 'bclti'ifiiir 
prop(»rtion of one-third of the prod ace. ^ 

** Land near Siena seDs at twebty^ yearns ptitcbaiie 6f tbe' 
nett annual profit or clear rent* 

** The mode of tfiriding the produce of the adil betlrctei 
landlord and farmer was in use in Italy Ux the tikie of *tlkr 
itncient Romaok 

«< The 'system of the ancitots^ howeircMr, differed iii 1N^' 
spect to the slayes, whiether saleable sepamtely^ or atCfelhleS 
to the- kfid> gkbm^ adscripH, who weie employed in its dul- 
tiration* The ancient Roihana had also lands l^t at fi&ra 
r^t, as had the Italians of the middle ageis, who ^|Jldy6d' 
to denote this rent, the word JittOj finom the Latin Jixi^, 
census Jkniij written in the middle ageb census Jkff us; ^iiSff} 
>from this the modem Italian word affitttfe, to let. ■ 

** Medietarkif, in the iniddle ages/W£iSs usi^ in the'ssuiid^' 
sense as partidrius, and from mediatdrius is fohuleld flfif 
French woi*d metauer. which oricnnally sicfnified a 'ild^V 
bow tenant, but i«^w applied to fa^e«Vf e^ feftril,' 
in whatever way their rent is allotted, and metuyrib is' a 
fiurm generally. 

'< The oxen used in the plough in Tufldiihy are r^iyWi6^ 
table, but slow. In the Val di Chiana, one pair, dioi^e \ff 
one man, ploughs an acre a day. This is dto'e ih iel^Kt' 
hours, and the man works four more In oSth^^rlabd^n^li^iffi^ 
farm. Hie ground when priapafed for seed te allili^ ii^ 
garden mould. ' 

*'Tfae oxen in Tuscany are beautiful, lai^ge, tod of i 
grey colour, with fine deep chests and little b6ne;* iubd, 
when fat for the butcher, at four'years old, #eigh "sfevenfy^ 
fifve stone English, and sell for ^ price eqiial to twenty 
guineas. 

''At a great felr for the saje of cMtle at Cortona, ato iis-; 
tonishing number were seen, beautiftQ, atid in good con- 
dition. They have abundance of greeii fbod all the yeah 

'' Beef and mutton are Bold in the m^et at §lena, Ki' 
four-pence sterling, for a quantity equal to an avoirdupoisie 
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ponndr Pork, fnagule, is goodi and ied enthely in 'ite' 
woods^ on acomff and some chesnuts. Wild boar, 't^gmakp' 
is pknty and igood in die market at Siena, and is Mid at 
five-<penee sterling, for an avoirdupoise pound. 

1' Wheat is sown much thinner than in Btitate^ <ttf : 
htMl drills, and the seed is covered in with hand-boitt; 
Thej doVr wheat in the end-of October, and begining ciF 
November, and reap in the beginnii^ of July. The wheaJt 
is well filled, clear, and hard. The iarms are sa smidl, 
that they cut down the com with the labourers usniEJly 
empldyed ; or, at least, have oiHy oceassion to hire one or 
two additional ones.'' 

^* The country people, the eontadim^ cut down the crop^ 
ittnally in six days, and during that time they work very 
haid tUider thie bright and elevated sun in July, from* 
foitr m the morning, till eight or nine in the evening, with 
only two hours of re^t in the day. Most of the country 
people are small farmers, few of them are labourers only. > 
The Wages in the country are nine-pence, in Siena ten-pence, 
aday.'* 

^* After reaping, the com is immediately thrashed ontr 
and kid np in the granaries, which fonn part of the ferm- 
honses.'* 

*^ Near Siena they sow wheat every second year. The^ 

usual return of wheat is, as before said, twelve to fourteen* 

after one ; but when wheat is taken two years successively, 

. the second crop is somewhat less productive than the 

first.'' 

** The usual course of husbandry, in the Val di Chiana, 
ia, two years wheat, with a Uttle manure each year. Then, 
after the second year's wheat is reaped, the land is, ploughed 
and turnips are sown ; the turnips are ofi* the ground by 
April. Then the land is dug, manured, and planted with 
Indian corn, beans, hemp ; or, if the land is not manured, 
it is sown with kidney-beans, lupines, a kind of clover, 
vetches mixed with oats, lupincUi ; the three last are all 
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for the cattle ; the luf^ines^ after they have grdwH foc'sonm/r 
tiine, are genca^ly ploughed la as ma^iure/' 
« ,'f The ciop of turnips is greats and the tuniips are df a~ 
large size. Tlie .profit from Indian torn and hemp is. 
greater than from trheat, but they. both require. more 
manure, and the land must be. dug for thedi. The piroduc^^: 
i^.wine is considerable, but the wineid.o€an..inferior qu%Uiy 
iOf most parts of . Ttiscany ^ Vines are; trailed on espalieri^^ 
ill rows, thirty or forty yards from each other > lu^dcan^; 
i^ cultivated Km the ground be^tween them." . . . -* ; 

.. '* Th^ Monte PukianQ thQ paost esteemed- wind in. 
Tuscany, is like a weak claret, with little flavour^ and does 
i^ bear the voyage to England.^ . / . " 

. f^ The profit on silk is also considerable. Of anestate.in . 
the Val di Chiana, of two. thousand five hundred pputids, 
sjberling a year, six hundred pounds of the rent was^N^o*. 
duced from the culture of the white mulberry trees> called. 
gelsi^ and the rearing of silk-worms. 

'^ In many part^ of Italy^ the prc^rietors of the whitd 
mulberry trees, which are planted as hedge-rows in the. 
cultivated fields, do not rear silk-worms ; but send the 
leaves to market^ to supply those who hav6 silk^^Worms. > 

'' All the fallow crops are well hoed. The wheat' is sowiv I 
in broad drills^ and they often boe between the dtills. The 
wheat> when grown,, is generally so strongi as to leave he 
yisible marks of. the drills^ and is higher than a man^a 
heificht^ , .^ 

*' Note. — ^The above remarks, on the agriculture of the' 
Val di Ghiaha, and of Tuscany^ are collected from the notes 
of a gentleman, well acquainted with British agricultiire>- 
who lately passed a year in that part of Italy." 
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XXIV, — On Working Cdst-Sied, sa as to preservg and 
even improve its good QMality. By the Editor. 

• 

The Editor lately coriwrsing with Mr. . Scipio OMbt^' a 
medal die engraverof considerable talent,. he stated/ dint i&^. 
ciretiniirt&iice ^bad> ocenred to him^ which he was ^<.t))t^y^ * 
imable 'to accountfbr ; he had a graver, o£ aVery isi^i^^ 
rior quality, indeed ifae})est/he ever .used; tbiity.sinidexijiy,^ 
he found it become quite! soft, and /^tirely useless to Hbua^; 
The Editor explained. the cireumstaiice to him> bystttting,^ 
limt the tool had been only hardened for a ptot o£italength,> 
and that the excell^t quality of it arose from his usingr 
that portion of it which immediately adjoined to>the softr 
port, and whene, consequently, it had only received the,- 
proper degree of heat to presence the steel; in its best stote. 
That the soft part immediatelyad joined ^the hard pa,rt,: 
and, in fact, was as. soft as the steel was capable of being 
reo^idered ; so that, on grinding or whetting his tool, to re-, 
new ats edge, he had at length got through the .hardened- 
pact,, and had suddenly entered into the sc^ part of it. 

This circumstance deserves to be more attended to than 
is generally supposed, and we can ' always command that 
part of the steel, which is of the best quality, by carefully 
heating the point of the tool, and quenching it' in water ; 
we then with a file> try which part of it is hard, and which, 
soft, and choose that portion of itvdiich most nearly ad-, 
joins to the soft part to form our cutting point or edge of. '-, 
If, besides, we previously heat the steel to a degree, 
just .short of the hardening point, and queqch it in water, 
wershall find that it is quite soft, and is capable of spread-, 
ing or yeilding .under the hammer, and we can then close, 
its . pores, and condense it in the most effectual manner. 
We must then, as above-^nentioned, again carefully heat,^ 
and quench it in water, and form it into our tool ; and, 
provided the steel be of good quality, we shall thus have 
availed ourselves of every circumstance necessary to ensure 
its perfection. It is surely well worth while, for every one, 
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wishing to possess excellent tools, to avail themselves of 
tliese instructions, and Which a very Utile practice will en- 
able them to do ; 

' If st^d be orerheated/ as is most generally the 6ase, it| 
thd otdinary methods of working it, it is quite impossible 
to obtlda a good result ; and therefore in proving eveiy 
fresh hax of cast-steel, we should always ascertain the t^- 
per or least heat at which it will harden ; and ehdeavoinv 
as much as pos^bl^ in forging it, not to exceed that de- 
gree tai hmlt; and we shall then preserve the good quiBLlitiesi 
of the stedin the highest degree. And aldu>ugh it will eer- 
tfiolf feqnite more labour to work it, at a bwer heat than 
utaal J yat vrbea yre wish to pnx^ure exdellent toolS| it ia 
worth idlile to Jbesto^ 4ihat e|:tra labour upon it* 

The foUotriiig is a case which lately ocoured to the Edi*- 
tor, tuid wiU ^etve to^ elucidate the above remarks. Ha 
found a young man laboufing to drill holes through thick 
iron wheel-tire, but he maae such dlow progress, that he 
liioaght hid driU must have been improperly shaped, and, 
accordingly suggested an impmvement in its form ^^s^tiU, 
howev^, &e desired end was not obtained ; and, accpr^* 
injgly, lie advised hhn to forge it anew. On proceeding to 
do tiiis, be heated it, as usual, to a White heat, which the, 
Editor told him must certainly greatly injure its quality.; 
aiid^ ihdeedy it proved so in the event. On this, he de*. 
sired him to cut off th^ burnt pai:t of the drill, and en- 
deavour to find out the lowest degree of hjeat at which &e 
steel would harden; he did so, and then worked it into 
form iit that heat, and proceeded, under the 'Sditar^n in*- 
sthictions, to make a drill, with the proper degree of care». 
When the drill was finished> he found that he could per- 
forate the iron-fire in a much less time, and more eadly^ 
than he ever befc^'e could accomplish ; and p#omised> 
^kuAf in future, be wtmld t^arefully attend to the lessqn he 
^d thus reeeivedi on working cast^-steel to the best ad* 
vantage. 

Itti out Technical Repository we have given numerous 
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artides on the proper iti^thods of \v?orkk^ cast-steel, t6 
which we must refer those of our readers who feel interested 
on the. subject. What we here sl^te, boweveti contains 
th^ Essential particukn^ necessity to be obserted in order 
t#:' obtain good '. tools ; and wel know of deveraT excdldnt 
woikmen who carefully work their steel accoMii^ to them ; 
alid paktlchdarly iii making dividii^knives^^ foi* cutting the 
diitisicttis on the limbs of astronomical and other instnx^ 
nvBDtb^ and which requitie to have an exceedingly thin an3 
periEect edg^, in order to Cut the di^iaions' fine and deep. 

• These toob may possibly require to be tempered after. 
b|ffdening ihem^as u^alj if/ however, tihey will ^ild 
DVithoot tempering, which/ in mliny eases may be the cfase^^ 
80 much the better. The steel uHll be fonuid to be onlcb : 
denser when worked in the manner here. recommended 
thaii when it has be4n overheated^ as is too cdninionly the 
daseihth^ ordinary methods of wbrking it. 

- J£ the took n^uirfe to be made of a good quality for m 
edonderable leiogl^^ then we must endeavour to heat the^ 
mn^fbviMli^ to the proper degree^ before quemihingtbem to 
hardefi thidm; This may be accocnj^hedy if, ihstead cS 
batttifig t^em i^ the forge fire, we employ an iron tiib^ 
dofsed tft OM end, sodh as a piece of k guntbatrel^ or of a 
gae-pif)d> and place it in the finrge fire'; dnd especially if 
v^ Hko tnake what is termed ^ a hollow fire" ovei^ i<v which 
win tend to preserve the lube at a more uniform heaL We 
ttm ihltisr heat the tool in the tube for a considerable 
leeigth, to an uniform d^ree, and thus procure tools whose 
good qudities wiQ endure for a considerable period^ pro*- 
vided that we carefully ascertain the proper hardening. 
hMttnrf* the eastslteel, and endeavour to ke^p the tube at 
tlHtt degtee« The tube has also the good effect of pre- 
sefidng ihe ttJBel heated in it from coating in contact with 
tito )MiMoa2> of which the fires of forges are ccHnmonly . 
made, and whose quality is very frequently of a most pre- 
judicial nature. It would be much better to make the fires 

m2 
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of charcoal f as indeed is practised by some excellent work-r: 
men. 

It is well to observei that the entire of every bar of cast-f;. 
steel, willy in general, be found to be of the same quality •; - 
and, therefore, that one trial, to ascertain its proper hard- .■ 
ening and working heat, will be sufficient for all thear-^. 
tides to be formed out of that bar. And, indeed, that all; 
the bars drawn out of one ingot of cast-steel would also be \ 
of an uniform quality, provided that due care had be^ii. 
taken in the drawing fhem out not to overheat them. As, > 
however, it must unavoidably happen, that the bars drawn 
out of various ingots must be mixed together, before they, 
can be brought into a state for sale ; so it becomes necessary < 
to try every . individual bar, in order to ascertain itd true : 
hardening beat. 

The quality of various articles made of cast-steel may. r 
also be greatly improved, even after being hardened and >, 
tempered ; such as saws, trowels, scythes, hay-knives, and 
other thin articles, provided they will admit orbeing heated > 
to .the ^pnn^-^emper, oxoih^vnghlazed offy as itjs tenn^; r 
as at that heat the steel is capable of yielding to. the b^qws \ 
of a hammer, and thus becoming very considerably denser^.r 
than as left from the hardening. In this way Mr* George > 
Walby improved the quality of his long celebrated brick- . 
layer's and other trowels, by dexterouriy giving them ^a,', 
rapid succession of blows with a hammer, when laid upon \ 
im anvil; and thus, at the same time that he removed the > 
warpings occasioned in them by the hardening process, he,; 
greatly increased their density, and , consequent , dura-, 
biUty. 

Some cast-steel articles are even susceptible ^of being ^ 
condensed, and their qtliality consequently improved, after - 
being hardened iEind tempered, without being heated at. all. . 
In. this way, as we have formerly stated*", Mr, Edmund ; 

• lil vol. VIII. page %96 ojf the: Technical Repository, 
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Turrell^-our engraver, has improved 'the gravers conUnonly 
Bold at the tool-shopS| to that degree, as to render them 
capable of cutting the steel-plates, now so frequently sub*- 
«tituted for copper-plates. This he effects by placing th« 
b^^ck of the graver upbn an anvil, and striking upon its 
edge with the pane of a watch-maker's hammer, a ntunber 
of light blows in succession, and which he finds will have 
the effect of blunting its edge toa certain degree, but that 
afterwards he can no longer produce anyimpresidon upon it; 
and indeed this, period is ascertained by the sharp ringing 
^ sound produced by the blows, when the steel has received 
their condensing effect. He then again grinds and renews 
his edge out of this hard part of the graver, with the good 
effect above mentioned, of its being rendered as capable of 
cutting steel as copper. 

The teeth of nairow saws may be also condensed by 
hammering upon the tops of thdm in the manner above de- 
scribed, and which has likewise the gobd effect of thtchetir 
ii^ or spreading them sideways, and thus enablihg the saw 
to work more freely, after the teeth have beenagain sharp* 
ened, by filing them as usual ; but with care, nevertheless, 
not to remove or file away their condensed points or tops. 
The saws will thus not only be fresh sharpened ; brut will 
also cut much harder metals than they wer6 capable of 
doing before being thus treated. 

-The thin points of small drills, are also susceptible of 
being condensed -by hammering their fiat sides, after being 
hardened and tempered ; as was found by Mr. Andrew 
Pritchard, who upon our suggestion, adopted it with con- 
siderable advantage ; as we stated in the eighth volume of 
our Technical Repository, page 362 ; and the drills were 
thus rendered fit for perforating metals, which they ware 
quite incapable of acting upon in their merely hardened 
and tempered state. 

Many of our readers must, no doubt, have witnessed 
the effect of the softening action occasioned by quenching 
cast-steel at a Jieat just below the hardening heat, by 
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^finding the vtQioa c^ their small drUls to become twisted m 
usoi o|o6e to tbeir l^suden^ pointe. And therefore if, in re^ 
lowing tbeiT poititsi a^ usual, by beating them in the flame 
^ a candle, tibey carefully observe to qnench their points 
in w^t^, at a heat just below the proper Imrdening heat, 
tbey will find tbffltn to yi^' cur spread msidcr the hammer 
moiitt Yeadily. ' 

In confirmatioii of our above recommendation of em* 
Ikying ebarooal as fud, in Ae forge fires used for heating 
catitrsteel in, we may add, that Mr. Fox, the celebrated 
engineer and lathe manufacturer, of Derby, has long used 
it, in a taximH portable forge ; and also, that he coats bVer 
1m steel articles with a thin laye|r of loam mixed with wai- 
ter, by dipping thism into the mixture, and which be dries 
upon them previously to putting them into the fire, in 
Older to f(v^d oxiding or scaling them ; and tiiat the loam 
ipBtantly flies off the articles on dipping them into ivater to 
.harden thepQ, so as not to impede that operation in the 
least de^eOf That scientific citizen of the United States, 
Mr. .Lukins, whose coinmuoicaitions have frequentiy for- 
Qied a part of our Teehnieal Repository^ as well also of the 
Technologic fypo^itory, also employs loam for a similctf 
purpose. , 
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W» have in the ''^ Techniodl Repository,'* described TiUey's 
p^^rtable flydvo-fpneamatic apparatus, for the use of glass- 
workers in minature, as also Cuthbert's valuable combina- 
tion of it with the pneumatic-trotigh ; we have likewise 
published, in the same work, Reveley's improved lamp for 
glass'-workers, jewellers, &c. ; and in vol. II. of the ^' Tech" 

♦ From his work, *' UArt dt» Expetieiites" 



9difioQl Ripo^ we have given ^xrtli ignres zxA a 
description ol a Fxench glass^workers' and enameD^rs' 
table^ with its bellows and lamps. To these copious selec- 
tioQS we now add the Abbe NoUet-a nseful iiistructionp on 
working' glass in. miniature. 

.. ^' The table should have a ledge or border, around it, pf 
three or four lines in height^, in order to prevent the tabes 
of glass from rolling or falluig off; and it should have a 
djrawer underneath it, on the ri^trhs^nd side, with divisions 
fbrmedinit toccmtain ti|e tools used by the enameller &(t 
glass-worker ; these consist of two spring-tongs, or forqepf, 
the <me with flat and rounded ends, and the other with 
shaippoints to it; their other ends, beyond the springing 
parts, being made thin imd flat. Two or three sliding^ 
tongs, of different sizes, with flat rings tQ them, which 
serve to close their jaws, in the manner of port^crayons, so 
as to hold thin iron wires flrmly between them« A pair 9C 
eoinmon scissars, to cut and trim the wick of the hjimp* 
Several gun-flints, to cut glass with. A tbree*«quaiis ^, 
eut rather fine ; &c. The drawer may also contain space 
eott(m wick-yam, to renew the wick of the lamp. Tribes 
of ^ass, of various sizes and thicknesses ; rods of enamel, 
of different colours, &c. &c. 

*^ When all is thus prepared, you proceed to set fire to 
the lamp which is to melt the glass. In order to this, you 
take a skein of loosely spun cotton thread, which should 
neither be too coarse nor too fine; you take as much of 
this cotton thread, as will form a wick of about an inch in 
diameter, and four or five inches long, which you place in 
the front end of the lamp, so that it may rise a Uttle above 
its edge or border, the remainder of it lying in the body of 
the lamp, and which you fill either with olive oil, or the 
fat of horses'^. You tbQn light the lamp, and after it has 
hiimed a short time, before employing the bellows, you 



* Hog*s lard is found to be excellent for this use ; br cocoa-nut oil, mixed 
with mutton suet. Editor . .. 



tiiiDjd^e^.wick' jiroperiyivith. the.sGis^ars^.aQ as' to .cause it 
to. yield a pjDoper flame,. neither too great nor too smalls 
you then bring it near to. the nozzle of the tube or blow- 
pipe, leading from, the bellows; and, with the points of the 
scissars, you divide the wick into two parts, so as to leaye 
a passage for the wind through the middle of the flame ; 
jqpu then seat yourself at a proper height. before the tablj^^ 
aiid>wock. the. bellows by applying your foot upon the. 
ianeadle which actuates them, and the flame of the lamp. 
.VFilL become elongated in an oblique and asQending 4iiec-. 
tion ; the fl^e is ordinarily the most vehement at the disr 
ffmee of; about two inches from the wick, and. it is there 
t^ot you must present t^ piece of glass tube to it, that .you. 
would soften in its heat, at the same time continually tiurning 
it abwiy round, to heat it-eqti^y. 

< The double bellows are loaded with a weight placed 
upon them; uot too. great, however, as then it would 
dijssipate the flame in smoke ; nor yet too Ught, as in. that 
<^ase it would not give.it sufficient activity : a little practice 
«aad, attention will soon enable any one to judge when, it i» 
proper. .Unless the gla^s tube to be heated be thin, it 
lAust not be placed at once in the hottest part of the flame;, 
but must be carried nearer to the point. of the flame, and 
be repeatedly placed in it and again withdrawn ; until, 
after ^a number of repetitions of these immersions, it may 
at. length be plunged and held within that part of the 
flame, where the heat is the greatest* In order that. the 
tube you are heating may not crack, or shiver, in case of 
its being moist inside, you must hold it awhile above the 
flame ; and above all, if it be thick, you must avoid blow- 
ing into it with the mouth, whilst it is open at both end%^ 
OA:ac<;Qunt of the humidity, which the br^th would th^ 
CQUvey into it; this does not happen,, wheii the opposite 
end of the tube is previously .closed, because the breath caa 
only force before it the dry air cwitained in the tube. 
\^^hen therefore you would extend the glass by blowing 
into it, you must always previously. clo$e up or seal one 
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•^sendiof it ; and nt)t only* for tbe reasoaabove acrsigiie^/ but 
likewise^ because the breath mights escape, without sweH* 
ring? out the tube 

. ..In order to -seal or close the end of a glass tube, we 
%nrast softffli the edges all around the border of it, and 
f close thebi, until they will unite and melt tc^ther, if the 
Jtube be narrow in its bore, as in the case of a barometer 
f.tube ; if, however, the glass be slender, we need not touch 
--iliie. iend.of it at aU, but. merely turn it slowl];^ round for a 
iSsw: moments within the flame, and it will close of itself. 
:Bnt if the orifice is wider, and the glas be thin, we must 
hold it in .the flame witib one hand ; and, with the ends of 
*the pincers, whilst held in the other, bring together the 
f edges of the glass as they become softened by the heat, 
*and finally close them* But in whatever manner you 
; dose them, you must not leave too great ti mass of glass at 

- the sealed end, lest it should break in cooling. ; and there* 
;fbre, in order to avoid thisi accident, it is better to rfemove 
. the superfluity. Thus in order to seal the tube a, shown in 
-fig. S9, of plate III. we. also heat in the flame another 

piece of tube b, and apply it when melted, by pressing it 
'.against the heated end of the tube a ; we then gently draw 

- out the end of the latter tube, and form the contraction in it, 
^shown at c ; after which, the action of the flame itself will 
« close up, and cut ofi*the tube, which thus remains thinned 
.^and . sealed. The superfluous part remaining attached to 
: the end of the other tube b. 

! We should never twist the one way or the other, the 
apiece of glass tube which we hold in the flame; but care- 

- folly heat and turn it uniformly ; and when we have taken 
hold of it with both bands, we must turn it with them both 

^ equally, or else we shall certainly twist and break it off* when 
^ it has become softened by the heat. If we would draw out 
-the tube, so as to render it more slender, we must be careful 
'ito heat it only just above redness, to withdraw it fi'om the 
'flame, and ^ to draw it out with an uniform motion ; at the 
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same tfnie applying a little more strength towards the clom^ 
than at the commencement^ of the operation. 

Suppose^ for ipstance^ we would make a capillary tube t 
We take a tube e f of five or six inches in length, and 
two or three lines in diameter, we ^^asp it by its two ends^ 
and place the middle of it 6 in the flame ; at the same 
time resting both elbows upon the table ; we then turn and 
beat the glass to whiteness; and, remoring it from the 
flame, we withdraw the one hand from the other, aecof dingly 
.as we would have the tube more or less capillary ; and 
agreeably to the size and thickness of the tube we hare 
employed and to the extensicm we would gsve it. 

The glass may be sufficiently heated to expand by blow- 
ing into it with the mouth, but in ordar that it may beeome 
perfectly rounded, it is necessary. Firstly, that we com- 
mence with forming a cavity. Secondly, that the glass be 
of an- equall thickness all round. Thirdly, that it be suf- 
ficently heated. And, Fourthly, that it be blown when 
removed out of the flame, and with good mana^meoL 
We will take, for an esoimple, the bulb of a sm^ thes^ 
mometer. 

r We must select a tube n, which may be a foot long, or 
thereabouts, and of half a lin^ in diameter ; and take eare. 
that it be perfectly cylindrieal ; having softened one eod of 
it in the flame, we join the end of another tube i to at, 
which we ha,ve also previously toftened in the fliame, and 
we press them the one against. the other, whilst they coo- 
tM^u^ to soften ; we &us swell out the glass^ and > form it 
into a smaU mass k, and which we also stretch and boHow 
inside, by blowing in from time to time at the outer end ef 
the tube^ we then detach the tube i, by melting ai)d 
drawing it out thin, and continue to carefully heat the 
small mass k, keeping continually turning it round in the 
Anxoe ; un^l we per<;;eive that it is become sufficiently bot 
{and which we judge of by its colour), when we withdraw it 
from ithe flame, and bk>w it, with tJbte eyes continueJly &^^ 
upon it, lest we extend it to a size greater than we could 
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t we:ma6t alsotake great care to iiold the toji^ m a 
yi^rtical position^ whilst blowing <jie bulb, and idso to keep 
ttimiiig it itmnd continually, le^t it ghould bulge out to one 
^de. I When we would experiment upon the small tubes 
here described, before blowing them to their &11 size, we 
must prericwsly thicken and form a mas9 at the end of the 
tidbe, and., enlarge it a little at a time, by many successive 
^ismpts^ in order to extend the mass^ and render it equally 
lUok' on all sides ; before giving it the final blast, which 
afaBlltbring the bulb to its true size. 

: We blow, nearly in a similar manner, the thin bulbs 
which are intended to be broken in experiments with the 
^ir-f>ttmp or the condenser ; that ic^ either by rarefying or 
eidnnging the air surrounding them ; but, in order to 
93void the trouble of thickening the glass at the end of the 
t«be, we cfaooso those tubes which are of the thickness of 
the little finger* We commence by closing the end of the 
tube,, and w<e then attach another small piece of tube to it, 
in-order that we may hdd it in both bands ; we then heat 
itin the Same at die distanc^e of half an inch ftom the 
sealed end, and draw it out a little, in order to form the 
elongated contraction l ; we then detach the small piece of 
tabe,.and having sufficiently heated the kind of olrve thus 
jGsrmed, we strongly blow into k, and thus form it into a 
vary thin bulb ; and by presenting one or other of its 
Sides to the end of the flame for an instant, we can oeear 
akm them to become flattened a little, which is better than 
s perfect sphericity for t&e purposes th^ are intended to 
aiiswer. Bef(M*e removing the part l from the flame, we 
dvaw it out a Uttle to render it capillary, and then break it 
off> inorder afterwards to seal it. 

X -When we have thus prepared a sufficient number of 
these bulbs, and they have* become cold, we take them up 
ii^ a sort of a clamp, formed of iron wire ; its ends being 
formed somewhat like a spectacle-frame, and its middle 
^rt twisted together, as shown at m 5 'feud we do this in 
^rdeir to avoid heating the.air contained in the bulbs, by 
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:hciding them in the hands ; whilst sealing their capillary 
ends, by plunging them quickly into the flame of the lamp, 
and thus preventing the heat from reaching the bulbs. It 
is necessary that the clamp should be made of thin wire, 
lest it might crush these exceedingly thin bulbs. 
! . We likewise prepare, in a similar manner> only with their 
necks a httle lengthened, the small bulbs n which crack 
with • an explosion when thrown upon a fire of lighted 
chlurcoal : as these are not much larger than a pea, so We 
blow them of thermometer tubes ; and, before sealing 'them, 
we«warm the bulbs in the hand, in order to drive the air 
out of them and place their necks in water, which enters 
them- on their cooling; this water, on becoming rarefied, 
either by the heat of th^ burning charcoal, or by sticking 
the point of t)ie bulb into the tallow of a lighted candle, 
whilst the bulb is placed near the flame of it, expands, 
a^d bursts the bulb with a smart noise. 

Wc can also form glass blow-pipes, similar to that shown 
at o, :with a swelling in its middle ; these should be made 
with an assortment of difierent sized apertures ; and r we 
prepare them in the following manner. We soften the end 
of a tube, and attach another to it, in order to draw it out 
into a capillary tube, as at p. We then form the olive, q, 
.and cut the glass across with a file, at j> and j^ ;. wealso 
seal this last end. We then take it in the left hand, and 
also grasp the open end in the right hand, and heat the 
middle part of the tube to whiteness, turning it constantly 
round at the time ; we then bring the open end p to the 
moi^th, and ^ blow into it ; at the same time also drawing 
out t)ie other end a little, until we can judge by the eye, 
that we have given to the swelled part the proper dimension. 
We must take care, however, not to extend it too much, 
lest we render the glass too thin* 

Thefunnel R, is prepared nearly in a similar manner; 
but before we form the swelling s, we entirely remove the 
tube r, 5, by cutting it ofi*in the flame: we th^i heat and 
seal the end «, and blow strongly into the swelled part; 
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tte .glass swells out tit this part, and we then open: it,, as 
shown at T ; but as the glass is y&y thin around this' 
bord^, full of cracks, and therefore, liable to break ; so we? 
are obliged to cause the fiaine to play upon its' edge, ta 
thicken and to round it ; and wefinally finish the border by: 
pfjssing the points of the spring pincers around witiiin it 
Teiy delicately. 

When we would prepare an hydrometer, we make choice . 
of: a tube that is perfectly cylindrical, and which inay^bei 
about a. foot long, and its external diameter a line and a. 
lialf, or a little more, its thickness being but small: we' 
first seal onie end of it, smd then heat it about three or fotu:« 
inches above the sealed end, and thicken the substance of 
titd tube, in order to blow a bulb there, resembling that 
flhown at v, and which msg be an inch in diameter, or> 
n^their more ; after having cut the tube in the flame ^ait u^* 
and sealed that end, we heat it and blow anoth^ bulb 
tl^ere; but much stualler than the foi:mer one, as at u: it 
then only remains to cut the tube across at the requiied> 
length, and to heat the mouth of it, in order to open it. ar 
a little with one of the points of the pincers. 

We shall find no difficulty in bending a tube, after 
Iieating it, and withdrawing it from .the flame, if the 
glass be. thick, and its bore narrow, provided that we Jiave 
taken care to soften it equally for the whole length to be 
cnnred ; but if it be thin and. wide in its bore, it will :be> 
apt to become flat at the bend : in oi4er to prevent this. 
evil, we. must first seal or closb up one end of.it,; and in 
juroportion ais we bend it, we must blow in a little, at the . 
open end, in order to extend the flattened parts,. 

When the tubes are very large, in order to prevent; them; 
fkom flattening whilst bending them, we must previously, 
fill them with sand well dried,. and then heat over a fire of ^ 
kindled charcoal the part which we would bend. In .this 
way glass tubes may be readily bont, which are of the. 
thickness of a finger, but they must be. beaited slowly, and 
be. afterwards cooled gradually. 
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lit the ctae vHiere we would unite twa tubea ead to ei&i^ 
-WB imt a t -doie up the end of one of them, tis at x ; tuoA 
abo prepare the tiro ends which are to be joined/ hjf 
heaJfcing iiral one, and then the other, and opening their 
mouths with the pincers in the maimer ihoWn at ir> yf 
we theii take one of them in Uie ri^t hand, and the cAac; 
in the left, and heat them both at once, ^d apjply 'i^ 
widened ends to elich other, pressing them togdltef^ 
unite them thoroughly; we then heat an^w tfaii |oifeeMt 
part and blew in at the open end z, in order to extmd ihe^ 
dosed and thickoied joint, at th^ same time dmwuig it^ 
out straight a few^Unes, in order fogiv^ k ah equal diUiiMi^ 
with thereat of the tube. 

When you would cut a tube, in 6rdef to aroid the tmubhs^ 
of heating ahd cooling {it i&wly, you need only apply Urn 
cutting angle of the !hle to il^ at the part intended to hB 
separated, wadycMyiug ike cut around the tube, break it: 
off there; or, you may heat it, atid touch the part^th tto 
ebd of thepindsrsy wetted with saliva, when it wifl instantly 
break; 

Glass may be attached to iron, which has beein heat^ 
to iedness; but it will fly or crack off again, if either die 
glass or the hton be too ttiick ; and we can therefore OftAf- 
affix it upon a slender wire, or a v^ thin blade df it«n/ 
which must be heated at the flamee of the lamp ; the Wht^ 
or the blade may be conveniently held in the' dlidSngi-* 
toi^ above mentioned* ' 

If you.Would work with an enameller's lamp, to foUtt^ 
such small pieeei as ai^ generally made in this way, andr 
when you only continue at work with the lamp for a quati^ 
ter of ^ hour at a time, I would I'ecommend the emipl^y- 
ittent of a small apparatus, whidi it is but little trouble fift^ 
use, i^d at a slight expence, competed with fhlat iifk 
large fire, and one intehded to be of long duration. This 
afq)aratius ooiisisil^ of ^ small lamp, similar to those ^om^ ' 
xnonly enkptoy^d, in its ^ape, but which is only capable' 
of containing one or two ounces of dll; the receptacle-iifr 



On Glaks^ Working in Miniahirt, CXS 

which this lanip is placed, has below it a cylindrical tabe 
or stem, of the thickness of a finger, and about two inches^ 
in length, whioh can rise and fall within another tube, five 
ijd 4i|x inches long, and which produces a sufficient degree 
^ fid^tion, to hold or retodn the lamp at any required 
Imght. This tube is erected perpendicukrly in the middle 
of a flat and oblong bason, made of tinned-^iroOL plate, witb 
abi^er all round it. The lamp can thus be held, at aoy 
height v^faich may be convenient. 

** Instead of the bellows> we here employ an, eolipole, 
ttftde either of glass or metal, to animate the flame of the 
lamp when the mck is lighted ; and» below the eolipile we 
place a small spirit lamp, mounted upon a ^tand. witix three 
ftet to it, and which suppoits a flat circular ring of tinned- 
iron, having affixed to it two spribging braiicfaei^ terminated 
wkh conceive ends, which embrace the bulb of the eolipile 
between them. This eolipile throws out a jet of steam, as 
we shall describe hereafter* . 

. We must take care that the nozzle or beak of this eoh- 
pile should have a very small hole or aperture in it, not 
laiger than the size of a very smaU pin ; and we must put 
into it either brandy, or alcohol mixed with one half water ; 
and also take care not to fill more than two-thirds of its 
capacity. 

\ After having chaj^ed the spirit-lamp, we place it undei: 
t^eeolopile; this spirit-lamp ought to have a very small 
wick, composed of only five or six threads of thin, cotton 
wick-yatn ; and the flame of it ought not to be .farther 
ifQtsi or ,b^ow the bottom of the eolipile than three or 
fonr Unes^ . 

With such a flame, but when urged by the bellows, we 
can not only soften glass, but if we operate upon a small 
quantity at once, we can melt it into small round drops; 
if we can moisten for instance the point of a fine sewing- 
n^le, we can take up with it a morsel of fine white glass, 
a^d presenting it to the edge of the flame, we can fuse it, 
and cause it to assume the form of a globule ; and the 
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same effect may be produced, if we heat in Iikeinanner;ilie> 
end of a slender capillary tube. If these globules betnade^^ 
of glass well selected, and be formed by a skilful .haAd,;. 
they make pretty good and not expensive . microscopes^ . 
when they are mounted between two thin plates of.ihistsLl^ . 
with:yery small holes in them: and, we know'of apersoa 
who is very dexterous in these kinds of works. We alsa ^ 
know, that M. R. P. la Torre, librarian to his majesty,*, 
the King of the Two Sicilies, and a correspondent of the - 
Royal Academy of Sciences; published a work in the year 
1763, under the title of the " Nuave Qsservazioni, ih.tormo- 
la Storia Naturale ;" and in which we not only find a cu-; 
nous detail of the manner in which he formed and used 
these globules, but likewise a set. of fine observations, which 
no doubt it would be easy to repeat. 



XXVI. — On Preparing Hydraulic Cements. By 

M. Pasch *. 

* •* f 

M. Pasch has not only made many experiments during 
the progress of the canal at Goetha, in Sweden, on prepar- 
ing hydraulic cements, hilt had also done so for several years 
previously. 

In a work prepared by him especially, on. the researches in 
hydraulic cements, he commences from the earliest periods, 
and also cites the experiments recently made both by the 
English and the French; finally, concluding with the re- 
sults of his own experience. M. Pasch tried various spe- 
cies of hme found in Sweden ; these he successively mixed 
with aluminous slate, or scfaistus, burnt clay, manganese, 
trapp, grunstein, pulverised. granite, and ochre, and has 
given the results of all these experiments. The author 
gives the preference to the aluminous schistus (alunskiffer).' 
He found it difficult, he says, to mix it with any species of 

* From Jem-Kontoref^i Annaler, vol. VIII. 1824* ; and Ferossfte's Bulletin ' 
des Sciences Technologiques, for Nov. 1828. . . .; 
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^e^ without improving the quaUty of the lime.: In order 
lo do this, he burnt it, and reduced it to powder. And 
l^ys he produced cements possessed of the necessary quali- 
ties of quickly drying, and a great tenacity. The author 
allows, indeed, that on account of carriage, this substance 
iis rather costly ; but he nevertheless thinks, that the great 
advantages which it produces, will well compensate for the 
expense of it. 

M. Pasch made more than a hundred experiments on 
manganese, which has been so greatly recommended to be 
.employed in the formation of hydraulic cements; he use4 
it both in its natural and in its calcined state. It has been 
stated, that we could obtain a good cement from mixing pul- 
^Terized lime, manganese, clay, and sand together, and well 
incorporating the mass. He thinks, that in this case, the 
good quality of the cement is due to the clay, and be could 
not, perceive that any advantage was derived from the man- 
ganese, and therefore advises that it be omitted. Neither^ 
could he find that much good was obtained from the use of 
trapp, grunstein, the powder of burnt granite, and ochre ;. 
nevertheless, he thinks that the last mentioned substance 
did a little contribute to the improvement of the cement. . 

With respect to the various kinds of lime, the author has 
found that they are all susceptible of being converted into 
hydraulic cements; but that the lime-stones of the alluvial 
fonnation (flodlagrige) produced a better lime than those 
belonging to the older formations. That a considerable 
portion of argillaceous earth mixed with the lime caused. 
tke cement to endure longer under water; that the siliceous 
earth gave the cemept a greater degree of hardness, but 
did not prevent it from experiencing the effect of w^ter 
upon it. He found that the bituminous calcareous stones 
v^ere.the beas^ on account of the portion of aluminous 
schisttts which was contained in all those which the author 
assayed. * The cements made with these kind of limestones 
became dry in a few minutes, and acquired the hardness of 

VOL. IV. N 
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fltone ; tad lie tbeught they might completely replace the 
faifk>us •Paiicer''8'c«nient. 

It was pibved; from the following chemical analysis, that 
the two cement stones containfed very near the same sub-* 
stances:—^ 



Calmntout Bi tu mm m t Stmntftm 
Mato^a, in Sweden* 

per cent. 
Cnbeutftoflfimft • « €6,Q1 
Caibonale of iron - • 3,49 
An indeterminable trace of 

nangan^se and loioa 
AhuBinous achifltoa * • 29,54 



LoflB 



99,84 
0,16 

100,00 



i!em!mt*tlttmifr9m Hmrwytki 



Carboiuite of liaw 
Mica . . • 
Carbon&te of manganese 
Oxide of magmelic iron 
Aluminoui scliifitua 



Loss 



percent. 

• M!i63 ' 

• 2^35 

- 3,40 

- 2 V9 

98,76 

- 1,»4 

100^00 . 



, It is withcmt dc^bt desirable^ adds the aattiory to de- 
termine the exact proportions ki which we shoald mix th^e " 
dififerent ingfedietits to form a good oententy but much de- 
pends upon the quaUty of the lime employed ; and as the 
composition of the different kinds varies so mtich> so it is ' 
m>t possible to determine the proportions of the other m^' 
gredients. M. Pasch i^peaks of the lime fr6m Faalhagen^ 
which is procm-ed from the lower strata^ upon the bolder 
of the ocean^i as haring proved excellent in tiie works fer' 
Ae Gksetha canal ; this stone iS'of a reddish tint^ and ooi^* ' 
tains fiffy per cent, of lime ; the rettminder being a sift^' 
ceOtts earth tntxed with the oxide of iron ; and also a little * 
argillaceotis earth and oxide of manganese. After beifig' 
burnt, the stooe gave twenty per cent, of pare lime. This' 
lime afforded an excellent cement when prepared in the' 
following manner. Fulverized linfby not slai&ed, one pert 
by measure ; and sand, half a measnre ; or instead ibet^;" 
lime pulverized, and not stocked) fouir meaisurds ; sftnd> two' 
measures; pulverized <alumin6us sohistus/one measiire.' 
For the rest tiie author is unable to give a -general fimnula 
for mixing the ingrediei^ts of a good cement, but he indi^' 
cates, at least, the principles according to which the mix- 
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tttenhoHld bomad^. Thus, when the sand and the du 
mnDoB sohistusliaTe been mixied in proper proportions, the 
{Wfttity of lime to be added should be sudb, aft that the 
lydiate of lime shouki fill all the interstices of the iiiix>- 
are* Before proceeding howev^ to make a good mixture, 
t is necessarjr to knbw moay particulars ; fat instance, the 
dume of hydrate of Ume, which is obtained from a mea- 
t]niirf|MBire Hme; the degree jof compactness afforded by 
lasattdi imd the idumiiious achistus to the mixture; and 
Btfyi Jthe capacity (tf ti^e empty spaces which cemain be- 
vaen file |iarticli^ of sand, &e« 



XXVII. — On the Swedish Iron Mines and Iron *. 

• -■ •' -. . • ....1.' 

^HB'tiffiee of the irtm mines^ in Sweden, .is charged with a 
Kfft of the administration of the mines, and oth«* royalties. 
B the ifiines oCother oountries, th^ne .i^e but few kinds of 
lainerals produced, and those are well known, so that it is 
iwr to lOslculate with certainty IJte produce of l^^r or^ 
ti Sweden,:On the oontrarj^, the same mine yields many 
liftieiit minerals, and they erery year open di^e^ beds 
ad veiDis, ftom whence resaits the necessity of coastaatly 
QAkitig WiW assays, and this wiUaooouat ibr. the great 
HHnDer ojjfaiadyfies which are contained in the volume pub- 
i^ed by their school of mines ; and thus, this eighth to- 
ime ohiefly consists of the .chemical ai^Iys^s of minesrals 
mdahQr^ pupils, and ^so of calculati(»^ of .the ps-qpor- 
iotti b«4;ween the &rms of their furnaces, the qusuitity of 
<i^uitifales em{doyed, and the results, of the fusions. 

h also contains an acooant of. ihe experiments made by 
it. Uhr^ to prov^e the strsngh of barrirpo^ He took the 
»ei« made at 4he iron-works of Skebo ; these were three 
eet long, two inches wide, and three quarters of-im inch 
a tMckness, and each bar' weighed 15.76 Swedish pounds. 



* Fcoia<lieMiiiewsiAwthepieced»s«ti$|e. . 
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These were fiirmly fixed horizontally and edgeways, i^ oi 
end, into a stont upright piece of timber ; and to the 
other ends the scale of a balance was suspended and lotii 
ed with weights. The author gives a table, indicating tl 
different weights required to bend the bars, and wUc 
varied from 59.19 Swedish lispunds, to 83.04. The qii; 
lity of the ore from which it was produced, and of. tl 
iron in each bos*, are also indicated ; as likewise a figure' 
given of the machine employed for proving them. . 

Vol. IX., for the year 1825, parti, contains two r 
ports by M. Uhr ; on experiments made at the ivoi 
works in Sweden, during the year 1824. These expei 
ments call in question the accuracy of the former repo 
upon these subjects, made by the pupils of the «ohool < 
. mines, concerning the relations which exist between tl 
furnaces, the quantity of the combustibles employed,, an 
the results of the fusions; and the author gives maD 
tables, containing the results of his own experime&tSi [ jl 
second report tends to expose the employment of-.cylii 
dricial rollero, in the preparation of bar-iron, accordii^ i 
thy English method. Hitherto these cylinders jiave n( 
been mi(ch used in the Swedish iron-works, on acoouiilt < 
the gre&t ^pense of the machinery; and it is probaU 
that the Swedes will remain for a long time faithful. tQ'tli 
emplc^ment of their ancient processes, oifoirging their.iro 
into bars. . : 

Vol. Aj.f for the year 1826, part L contains a.knigrE 
port from the mining engineers, 'with numerous -.clMculc 
tions, on the construction of the tuyeres and^ ehimnl^ c 
smelting*fumaces, on determining their height, their olipa 
citiesand those of the bellows ; and on carrying to a higbe 
degree the fusing powers of charcoal. Another report .b 
M. Uhr, on the commerce of the English in iron, wit 
many tables, founded upon parliamentary documents. 

Part II., which forms a volume of 600 pages, > beairs a. 
especial title : Forsak at bestamme valsadt och schmic 
sta<mgj^ms tcsthet ; or, ^' 4n Emiy to determine the Den 
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sity, Ductility Malleability, Elasticity, and Strength of 
Bar-iron ; both when passed through Cylinders^ and made 
by the Forge." This work, so extensive, consists of a long 
series pf e^i^periments, which the Swedes were, proToked to 
make, in consequence of the preference which obtains,, in 
some countries, for the English rolled iron, over that made 
m. the forges of Sweden; and it was certainly for the in- 
terest of this latter kingdom, to make great and numerous, 
ei^perim^ts upon the subjects. .They promise to continue 
these reports. 

Remarks. By the TStDiTon. 

The employment of cylindrical rollers' in the English: 
iron-works is chiefly valuable for the viM^t quantity of iron 
it enabled us. to produce: and, no doubt, most excellent 
iranmay be made by their agency. At the same time we 
must ever lament, that it enables the fraudulent manufac- 
turer to imitate the appearance of the best iron; and it is 
only by the effects produced upon it in the forge, that the 
purchaser finds out the difference between, good wrought 
itpn, and that which is very, little, better than cast iron, 
gqu^ezed by rolling into the form of wrought iron. Now 
^the. Swedes distinguish thevarious kinds, of their iron by 
.particular stamps or marks, so that the purchaser can al- 
ways be sure to have, it of the quality he wishes, either 
for steel-makingfQVBXky other purpose ; and the Swedish 
government have always made it a point to presetve the 
integrity of their marks. 

The late Samuel Hoaifray, Esq., one of the greatest iron 
-manufacturers in this country, had it greatly at heart to 
fCpmpel the makers of English iron to adopt a similar prac-^ 

- :tice; and it had been well for this country had he been 

- !«iiabled to have carried his wishes into effect. 
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Thc AmMc meAod of maBsging mSk^mommj m hat pMi- 
ferabie to that fonnerij proddaed oq the Aktonrba, whnt 
modi tone and expense were wasted in leediiig &e oik- 
wonns with gadiefed leaTes^ whidi soon deesyed, and 
vendered the freqnentdiifting of their beds netesaarjr. The 
Pffsianor Bonkharian leare his mnlbeny-tracs to abonet six 
feet high, which they attain in four or fiye years, be tbsn 
begins to lop thor tops and branches, which are giFen to 
the insects, as soon as they haye sofficient strength, by 
placing them gently on their beds. By this means the 
riwots remain fiedi and soeeulent, and the wonna derav 
them even to their weody fibres, so that no part of die 
nntritive fioiiageiswasted. As these kiseeta are eieiry day 
supplied with food, the leafy branches gradmally ftna a 
lund of wicker^weriL, through which the impurities paai^ so 
that the cbearful worms piesenre the requimte cteauHnw^ 
without trouble to the cnltiTator, and speedily tibiain « 
vigorous state, in this manner they are continually sop 
pUed with leaves, till tb^ prepare to spin, whw small dry 
brusb-^wood is pkced in all . directions ow the leafless 
branohea^ on this the wonns spin their silk. Two pei8QD% 
an adult, who lops the branches, and a child who doUects 
them, are thus enaUed quickly to procure food fer a gi^ 
number oX silk-worma. 

The mulberry-tree, in our climate^ produces new dmots 
twice in every summer. These shoots acquire, in the same 
year, the firm consistance of wood. In Persia and Boak*- 
baria, wh^re the summer is longer, and vegetation unrs 
nrigdriousy the shoots may be even cut twice a year; - The 
tree, by this method of cutting, always remains low, and 
produces a greater number of young shoots from its trunk, 
as well as from its branches, every subsequent year. 

♦ From ProfcBEor Pallas't Travels, Vol. I. 
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' By stripping them of their leares^ however (oh the 
eontrary); many branched wither, and not only the buds ar^ 
lost, and much foliage wasted ; but the worms receive less 
nourishment, as the leaves sooner decay^ It has been 
remarked, in the silk estabUshment near Akhtourba, that 
the worm, when compelled by nece6mty>jeft<|a.the leaves of 
^e Acer Tatarieum, which resemble those of tl^ mulberry^ 
tree. 
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-Duchy of M^ckUntnigrgJ^ 

JBaron Bbwitz, eva* since be has^been in the Adimni- 
slration, as Privy Councillor, &c. has given tiie greater 
enoouragement to suoh schemes as hi any way tend to 
improve the several branches of rural ceconomy. 

But in no one article has he been more assiduous than in 

. endeavouring to drain the lakes and marshes, with which 

« this part of Mecklenburg abounds. There are actuary a 

. irast number of men employed in draining a part of the 

... lake of Strelitz, and in cutting a navigable canal, by which 

, be intends to open a communication with the Elbcw This 

is a noble undertakusg ; and to his praise it must be said, 

. that he has steadily persevered in it, notwithstanding the 

opposition of the gentlem^i in the several departments- of 

government, who all objected to it, as too exp^!isive, 

; . hnpracticable, and useless. They said he came from 

'!&^land, vrith his head full of schemes which would never 

^,46 in this country. Buf now they begin to open Aeir 

: ^qfes, and to think that if they had fewer lakes and marshes 

. it would be more advantageous to the prince, and happier 

for the subject. 

Where the population of a country is not very consider* 
able, lakes and marshes generally remain as they are ; but 
when it increases, and the administaation bends its 

* From Nugent's Travels in GemADy, Vd. II. 
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aftentioh to that weighty pointy on which the power and 
prosperity of States maybe said in a great measure to 
depend, nothing more nearly relates to the comfortable 
dwelling and subsistance of the inhabitants than to procure 
a more commodious and fertile surface; and then of course 
the draining of lakes and marshes is taken in hand. That 
a country with many lakes and' marshes is but thinly 
inhabited, is a conclusion verified by experience, in aU 
nations where the arts and sciences have made any progress* 
In France, England, and the populous provinces in Ger- 
many, as Saxony, Franconia, the Palatinate, the Duchy of 
Magdeburg, Bavaria, and Lower Austria, there are few 
or no lakes or morasses of any extent ; where as in Denmark, 
Sweden, Poland, Russia, and in those parts of Germany 
where the population runs low, as in Holstein> Pomerania, 
See. they are by much too common. The Duchy of 
Mecklenburg abounds with them, from some high grounds 
we may see seven, or even more. Now, where they are 
so numerous, it is certainly most beneficial for a state to 
form as many of them as possible into streams and canals, 
for the improvement of inland navigation^ and to drain the 
remainder^ The draining of lakes and morasses not only 
supports population, but is a real aggrandizement of a 
state, infinitely preferable to conquests, for it diffuses 
blessings and prosperity over a country. 

Draining employs a great ntimber, of hands, and by the 
acquisition of fertile land the products of the. country are 
multiphed ; now these are considerable advantages, which 
would compensate for the charges of the undertaking, without 
any other view. But the addition of subjects, arising from 
this increase of land, would soon augment the public 
revenue. 

I have had several conversations with the engineer em* 
ployed in draining lakes and morasses in this country; he 
is a very able and.6ommunicative man; so that I have 
bad an opportunity of knowing from him in what manner 
this operation is conducted. 
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. The nature of the lake having been narrowly examined 
into^ they proceed to obtain as exact a knowledge of its 
bottom ; as whether it be muddy and earthy, or rocky and 
stony; in the last case it will not answer the charges of 
draining ; though, for« an inland lake to have a rocky 
bottom, would be something very extraordinary, if not 
impossible, in the nature of things ; for, in the space of 
some hundreds of years, i^uch a quantity of earthy and 
slimy particles must have subsided, as to cover it with a fat 
and fruitful soil to the depth of a yard, and such a depth is 
sufficient for cultivation. 

The depth of the lake, and the possibility of draining it, 
are considered in every light, the draining a lake of very 
considerable depth being impractible. An exact survey 
is likewise taken of the slope of the neighbouring country, 
for determining which way the water from the lake is to 
take its course; likewise whether the water can be 
carried off by trenches alone, or whether engines must not 
also be procured, for raising it out of the greatest depths; 
and this being done, the depths to be filled up, and brought 
to a level with the ground. Besides examining into the 
possibility of the draining, and forming a plan of the 
method of conducting it, another important article is, a 
just estimate of the expenditure. Both the plan and 
estimate pass through the hands of several persons, well 
acquainted with such works, they never committing so 
important a concern to one single man, however famous for 
liis capacity. Farther, the plan and estimate are shown 
to proper persons, desiring their opinions and exceptions, 
and where they seem weighty, the projector is to answer 
them, and submit his defence to farther objections. After 
the scheme is approved, the undertaker engages to do it 
completely, at the lowest rate, and at the same time gives 
securities for the due performance of the contract. He 
th^n sets about his work in the following manner : first, he 
sinks some broad and deep trenches, according to the slope 
of the country, from the lake, to the river or brook into 
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which the drain is to be carried. These trenches being 
fiuiahedy and the disposition of them, with regard to thi^ v 
slope very carefully examined^ the little space left between 
the trenches and the lake is bored through, which gives 
an outlet to the water. As the wat^r decreases in the lak^, 
the trenches are carried farther towards the middle of it, 
in ordtf to form the main trench which traverses the lake; 
and whilst these trenches advance, a dam is made against 
any irruption of the water, till things are ready for the dim 
being bored through to make a farther discharge. 

This is the general method by which all the water is 
carried off. But in case of meeting with a very deep bot- 
tom in the middle, from which the water cannot be diainad 
by the trenches, without making them of an enormous 
depth, the water is raised by engines, and of those the best 
are such as work both by wind and horses. Next to "ttit 
main trench through thef lake, which is generally a perch 
in width and depth ; another of somewhat smaller dimen<- 
sions is carried round the lake, and at about every thousand 
paces there is a cross drain, all terminating in the maia 
channel. 

The draining of marshes is conducted much in the same 
manner as that of lakes ; but here I have seen the operar 
tion performed only on what we call moor, or turf grounds; 
these are most easily drained by carrying trenches through 
those grounds, when the disposition of the country is such, 
that the water can be conveyed to some neighbouring 
stream. The first thing they do is, to cany a ditch to th^ 
middle of the moor, in a straight direct line; its depth 
and breadth being adapted to the extent and wetness of 
the ground, and thus to the supposed quantity which is to 
be drained off. Every six, eight, or ten perches^ as the 
ground is more or less swampy, cross-trenches, on both 
sides are drawn in a direct line, and copimuniGatijig on 
both sides, with the main trench. But in case of water 
coming from any neighbomring eminences^ they dig %> 
trench round the whole ground as a reserVoir> and this like- 
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wise communieatea with the maip trench. Theiise trenphes 
are inadQ wider a^ .>tbe top than ^t the bottom^ that the 
hanks may be le39 liable to give way, and th^ts spoil the 
drains. It is likewise customai^y, for the better siecurity 
of the work^ to set poles or hedges along the banks ; osier 
twigs . will answer this purpose, setting thenx crosswaysji 
a^d ^bout four x)r five feet above the water. If these. twigs; 
are topped the first yeajr^ sp that they nvay iipt hold much 
)f ind^ and thus shake the roota, they will thiriye very well, 
^jxi strengthen the banks ; and if these p«iers are not tp 
^ stand; ^hey may be hewn down at the end of five or six 
yeai^ ; as by that time, their roots having struck deep, will 
fLjSTord a good binding to the ground. The e^M^th from theae 
trenches being generally v^ry good, is spread on the grounds 
that are to be drained ; but the sods, turf, and moss-clpds, 
if the turf cannot be used for fuel, are turned about^ or 
placed in heaps, in order to their quicker putrefaction for 
manure, as abov^. In case the draining of the water into 
some natural receptacle be not practicable, at least not 
under a very considerable expense, then they have recourse 
to sinking ponds or reservoirs in some neighbouring bot- 
toms, and to those they cany all the trenches. These 
ponds may likewise be of use as a fishery ; but if even the 
linking of such a pc^d be too chargeable, there still re-* 
mains an expedient which is of good effect, and chiefly if 
the moors are not too wet or marshy. It is the nature of 
mofxt9 in general, that beneath the turf or moss there is a 
Joam, which binders the moisture from penetrafing, and 
thi3 indeed is what makes the marsh, and causes the lux«> 
uriant growth of the turf and moss ; but this loam or clay 
is only a stratum, and far from beii^ of an imm^ise depth ; 
under it is generally a sand, op some other atcmy or loosf 
soil. Here reason readily informs us, that a middling 
morass may be drained by perforating the clay, and thus 
making way for the moisture to penetrate. In order to 
this, a pit is dug in the deepest part of the moor, till they 
come below the obstructing clay, and meet witb sudi a 
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spongy stratum, as, in all appearance, will be sufficient to 
imbibe the moisture of the marsh above it. Into this pit 
the ebbing of the morass is conveyed through a trench, 
and both the trench and the pit are filled up,, after the 
draining, with large broad stones, setting them edgeways, 
80 as to leave interstices for carrying off the water; then 
such stones are laid over them breadthways, and these are 
covered with a loose earth like that on the surface. Where 
no such stones are to be had, strong piles are rammed down 
the sides of the trench, and broad boards laid across it, and 
these are covered with earth to a depth fit for culture. 
This is a matter of no great expense, the pit being as near 
to the morass as the water will permit, and the trenches 
but short. Thus they have a drain unperceived, which 
leaves the surfaces of the trenches fit for the plough ; and 
in middling marshes, and especially in such moors as are 
only wet and damp, this method, though something slovir, 
never fails of taking effect ; and many tracts are thus made 
serviceable for the use of the farmer or gtazier. 



XXX.— MISCELLANEOUS. 

/ On destroying bugs in Canadian pine timbet.-^The 
Editor lately mentioning to Mr. B. Sevan, the cele- 
brated engineer, the great annoyance caused by the new 
species of bug imported with this timber, he stated that he 
had built a house, the floors of which consisted of Cana- 
diaii pine, but had never heard of any complaint of x^ simi- 
lar nature being made in consequence thereof. However, 
upon recollection, he said, that in order to season the 
planks, he had steamed them. 

Now this steaming was the most effectual measure he 
could possibly have taken to destroy, not only the bugs 
in the timber, but their eggs also, as the heat of 
steam or boiling-water is inevitably, fatal to animal life. 
We can therefore safely recommend this judicious proces* 
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to all who may have occasion to employ this timber ia 
floorings both as a means of seasoning, it/ and more esper 
cially with a view to the destruction of those domestic 
plagues^ the bugs. 

On seasoning box^wood fo^ sliding-rules, Sfc. — Since 
writmg the article in a late number, oh Mr. Downing's 
improvements in the mapufacture of sliding-rules, Mr. 
William Jones, the long established optician and instrument 
maker, of Holbom, informed the Editor, in consequence of 
his mentioning to him Mr. Downing's compound plane for 
shooting the slides true, that he had long made the im- 
proved sliding-rules, for the use of the engineers in the em- 
ployment of Messrs. Boulton and Watt, of the Soho, near 
Birmingham,; and found the greatest difficulty in prevent- 
ing them from shrinking and warping. That he was un- 
der the necessity of having them cut out, and laid by for 
three years, to season them, frequently planing them 
smaller from time to time, to expose fresh surfaces to the 
action of the air; and even then, the wood was still liable 
to shrink. That ivory was still less to be depended onV 
and that brass was the fittest material for the slides. 

On the discovery of a new cavern with bones, containing 
human remains, mixed with those of antediluvian ani- 
mals*.''^M. Cordier communicated to the Academy ^s 
Sciences, on the 9th inst. the results, to which the exami- 
nation of a cavern, containing bones, lately discovered near 
the small town of Bire, in the eastern part of the departe- 
ment des Landes, has led, as stated in a letter from M. 
Toumel, jun. of Narbonne (the gentleman engaged in the* 
examination), to M. Cordier. 

'' The mountain is calcareous, and appears to belong to 
the old formation, known by the name of the Oolitic for- 
mation, or the formation of the Jura mountains. The fos- 
sil bones are contained, either in a stony concretion (con- 
qretiim pierreuse), or in a black mud. Those of the black 
mud differ entirely from the fossil^ found in the caves of 

* From " Le Globe." Vm$, Feb. t829. 
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Qemiaayj Ebgbbiiy Luabl^ Viel, and ia Ifie alhmal der 
posits of the Val^Arno^ the tnountains of Renes, of Viu^ 
nafl, and others of the same kind. What is e^Uremely re* 
markable^ is the fact; that hitman bones are found buried 
in the midst of those of lost* animals^ in the Uadc mud^ 
and also amongst those whieh^ by their mixture with the 
beds of calcareoas concretions^ constitute a true osseus 
brescia. - Fragments of pottery^ land*shells, not now exists 
ing in that oountry, and marine shells, are also foand in 
liieiame place. 

^ M. Toarnel is about to publish a description of this 
interestiiig cavern, in conjunction with that able nattmdiiit 
M. Marcel de Serres, litHn which we may expect a satTs* 
fictoiy determination, whether the bones mentioned ia 
M» Tournel's letter be human or not ; and if they be^ 
whether really fossil, and of an origin probably conteDipCH 
raneous with that of decidedly fossil organic <feiiiains; op 
merely a comparatiyely recent deposit. 

" We must own (says the Editor of *' i^ G&fie,") l^at 
the fragments of pottery found with them, give, in lOUf 
opinion, a very suspicious character to their claims to an 
antediluvian origin." 



UST OF PATENTS FOR NEW INVENTIONS. 
Which have passed the Great Seal since Jan. 23, 1829. 
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To John Hopper Carrey, of Aylesbary-street, in the parish of St. 
John, Clerkenwell, in the coanty ef Middlesex, goldsmith and 
jeweUer ; for certain improvements in the coBLstraedon of um- 
brellas and parasols. Dated Jan. 27 ^ 1829« — To be cqpecified in 
two months. ... 

To James Eraser^ of Limehouse^ in the counfy of Middlesex, 
engineer ; for a new and improved arrangement of a floe or floes, 
to commanicate with the various parts of culinary apparatus ; 
such as steam, soup, or water boilers ; oven or ovens ; hot-plate or 
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jtelM ; last closet or closets ; and «t»wiiig 8tov<e mr sIbW; to 
DMid^ diein iiK)re compact ;, and also to a^^roqiriaier part of thi^ 
said apparatus to effect other useful purposes. Dated Jan. 27, 
1829. — In two months: 

To John Braidiiraito, and John EficsMm, of the New-road^ 
Fitzroy-squarOy in the county of MiidLesex, engineers ; feilr a mode 
or method of converting liquida into vapour or stean^ Dated Jan. 
31, I §29'.^ — In six months. 

T6 Ro^MTt Parked, of Haekney, in tiie county of Middlesex, a 
Beuttfnant in the Royal Navy ; fbcr an improved drag, or appjurattn, ' 
wl^^iB applioaUe to stsge^eoadbes, and other wheel-carrii^eii ; 
attd wheteby the motion thereof may be t«tarded or stopped, when 
zeqidvod. Dated Jan. 31, J829.*^Inrtwo montiiB. 

To Josof^ RiTfiMir, ofKings-itpiaii'e, in ^e parish of St. Luke, 
OM-Stue^^, in the coimty of Middlesex, civil engineer ; for certain 
improTtiasettts in apparatus and machinery, f^ conducting heat 
and applying the same in the operations of washing, scouring, 
cleansing, fiiUing, dressing, dyeing, and finishing woollen cloths ; 
and in callendering^ straining, glossing polishing, and finishing 
silks, Qottons, linens, woollens, and all other goods, to which the 
same niay bjS applicable. Dated Feb. 5, 1829. — In six montLs. 

To Julius Pumphrey, of Tally-hill, in the county of Worcester, 
glover ; for certain improvements in steam-engines, and machinery 
connected therewith, to propel steam-boats, a(hd vessels; some 
parts of which improvements are also applicable to oth^r purposes. 
Dated Feb. 3, 1829. — In two months. 

To John Burgis, of Maiden-lane, in the parish of St. Paul, 
Covent-garden, and coimty of Middlesex, ornamental paper manu- 
facturer ; for a method or methods of gilding or silvering certain 
woven fabrics, in burnished, or burnished and dead, or matted 
gold and silver ;' and which said fabrics may be used as gold or 
silver, and lace borderings, and for other purposes. Dated Feb. 
5, 1829. — In two months. 

To Alexander Daninos, of 21, Leman-street, Goodman's-fields, 
in the county of Middlesex; for a certain invention for fhe manu- 
&cture of improved hats and bonnets, in imitation of Leghorn 
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straw hats and bonnets, which invention was communicated to him 
by a foreigner residing abroad. Dated Feb. 5, 1829. — In six 
months. 

To Richard Green, of Blackwall, in the county of Middlesex^ 
ship builder ; for certain improvements in the construction of made 
masts. Dated Feb. 5, 1829. — In four months. 

To William Henry Kitchen, of High-street, in the parish of St. 
Giles, Bloomsbury, in the county of Middlesex, ironmonger; and 
Andrew Smith, of York-terrace, in the parish of St. Margaret, in 
the city of Westminster, merchant ; for certain improvements in 
the construction of window-frames, sashes, or casements, shutters, 
and doors, designed to afford security against burglars, as well as 
to exclude the weather. Dated Feb. 7, 1 829. — In six months. 

To Edward Heard, of Devonshire-street, Vauxhall-road, in the 
parish of Lambeth and county of Surrey, chemist ; for a certain 
improvement or improvements in illumination, or producing artin- 
cial light. Dated Feb. 12, 1829.— In six months. 

To Samuel Walker, of Beeston, in the parish of LeecU, in the 
county of York, cloth manufacturer; for an improved apparatus, 
which he denomiBates '^ an Operameter," applicable to machinery 
for dressing woollen or other cloths. Dated Feb. 20, 1829. — 
In six months. 
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XXXI. — On the Microscope. By the 'Editor. , 

(Continuedfrom page 139,) 

/ 

^ On the anknalcula. termed the ur^/e^.-— This little crea* 
'tdre has been variously described by writers ; some hj^ve 
likened it to the animal .called the sloth, and others tQ the 
bear; and some have even stated that it has only six legs, 
whilst in fact it has eight. It is by no means common 
^ther in England or Scotland, and theref(»:e itcanaot but 
1)e gratifying to those amateurs of the microscope who re- 
aide in this metropolis to be informed, that it i» to be found 
in a pond in th0 immediate vicinity of the Regent's Park. 
We owe^is intimation to a friend, whom, an admirear of 
the microscope, Mr. Powell, informed of the situation of 
the pond; and accordingly,, after, however^ making one 
attempt in vain to find it, on the second trial we were for* 
"tonate enough to succeed, and to bring away with us spe- 
cimens of this minute and curious animalcula. 

This urslet is rather larger than the wheel-animalcula, 
ai^ is in the form of a caterpillar with a rounded head ; it 
generally lies jipon its side, or its back, and in one situa* 
lion only, and is continually moving its legs, which are 
each of them armed with four sharp claws, as if endeavour- 
ing to seize or grasp at something above it. It has two 
very small black eyes, and a mouth placed underneath its 
head, and generally lies amongst the slime at the bolbtom 
of the vessel in which it is kept, and therdbre requires to 
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be raised upon the webbed end of a small feather or qniU, 
and placed in the small and shallow pond^ formerly and 
repeatedly described by us, in order to view it under the 
microscope, when surrounded with water, and covered with 
a very thin slip of Bohemian plate-glass. In this state, 
radwith a lens of the twentieth of an inch focus, its sin- 
gular movements may be conveniently observed. 

The pond from which we procured these animalculae, is 
situated in a field upon the right hand side of, and ad- 
joining to, the road, leading from the Regent's Park, over 
the first Regent's canal bridge, towards Primrose Hill, and 
immediately after having crossed the upper end of Park 
Street, Camden Town. It is formed in the clay, and can 
tlierefore only be supplied with rain water. A quantity of 
hmna or duckweed floated upon the top of the water, and 
l^ie brought away with us a quantity of it, together wiA 
die water it had imbibed, in a small vessel ; and, upon ea*- 
IMikitaation under the microscope on our return home, iive 
llad the satisfaction of finding the long sought urslets cijit- 
l^ned in the deposit which had settled at the bottom of 
fee water drained from the lemna. 

X)n the green j?o/yp^.— Having placed the greater patrt 
^ the abovlBmefitioned lemtia upon the top of the water 
^bontained in a cylindrical glass vessel, of about tibree inches 
in dfameter, and six inches in height, in which we had 
preserved the brown or flesh-colour^ polypes, presented to 
lis by our friend Mr. Thomas Carpenter, through the win*- 
ter, with a view of furnishing them with food ; we were 
agreeably surprised, at finding, on the examination of the 
glass vessel next day, that several of these beautiiiil green 
polypes had quitted the lemna, and had affixed themselves 
upon the sides of the vessel, intermingled with its former 
occupants, the flesh-coloured ones :. so that our readers may 
now likewise be able to furnish themselves with a supply 
of these interesting^ microscopic objects. 

On the larva ef the ephemera marginata. — ^Amongst a 
variety of other larvse, contained in the above-mentiondd 



leimff;, we bave fpuod that ef the epksmerfi )margh£^0^ 
H^ch farins one of theljeauti^ul subjects^ ,^:s^i^^^]!^ 
displayed in Goring and Pritchard's first nnmber cf tl)^ 
WQr)(, ** OrL Living Objects for the Microscopej" and:iv0 
%Fe informed by Mr. Philip Carpenter, of Regent Street^ 
t^t just before last winter, Mr* Powell had fiirniBhed himjt 
&om the ab!0ve pond, with specimens of that ^unoijks.«p0* 
oias of lexva^ of a straw-coloured plumed cnlex, or gpat^ 
which forms the subject of the other plate in Opting and' 
Piitcbard's work; and similar to tl^t indeed, wlueh-bad 
cqoBtituted one of the most attcaptlve olyects diap)a}i^,i& 
Mr- P< Carpenter's exhibition of bis superior solar Inicril* 
sc^pe last summer. 

On orange-coloured wheelra/ima1i(i:^liB4'^n the ^|)Qir6* 
iQOptioned lemna we have also found sev^rn^l wl^e^lH^Aiind.* 
eulse, of the kind lately mentioned ;by us, but Q[i9n>0raf^^ 
cplour, instead of being of their usual Mi^hiteness. Can 
this change of colour be owing to ja difference i|i their 
food? 

iOntke microscopic Jointed woi^.-— We have algo.fo\j[njJ'# 
v^ry fine specimen of this beautiful though iminute woon 
in the water contained in the kmna brought fxom, t^ 
li^Fementioned pond; in. short, ^e have i^ver yet loj^ 
with so many variojus and interesting Hying imju^roscOpIt 
(objects contained in . one collection before; aUd if it 
i^bounds with such numbers at this uaseasonabjb period of 
^ year, and just after iprinter, what may we not hope to 
find in it in more genial seasons. 

,We beUeve, that the method which we h9d> taken, Kpcmi 
ih^ suggestion' of Mr. Gray, of the British Museum, of 
^nging home the moist lemna, and the .^imalcukB m^ 
i^losed within it, instead of bottles of the .ii^s^ter, as>is the 
general practice, and whereby we had frequently failed 10 
.|Nreserving polypes alive, even till the js^ext day, owing to 
iheir having been injured ji^ythesh^iog andagitatioA.of 
tbe.water in the bottles, to be as effectual andicsoiweaienta 
jpaetbod as we cfni^ bare ,«do^ted foe ilitie|wii)ioee,!oq4 cm 

o2 



196 . Oh the Microscope. 

therefore recommend it to the adoption of others.; Mf.^T.^ 
Carpenter has suggested to us the employment of an oil*' 
sidn bag, similar to those used to contain wet sponges, as 
being a very convenient and portable vehicle for holding 
and bringing home the lemna, conferva; chara, or other 

' iquatic plants^ together with the anioialculse contained in 
the water they had imbibed. Mr. Gray employed, for a 

^ «lnilar purpoL, atin.bo:r, ordinarily used by faim to carry 
sandwiches in whilst travelling. 

On the late Dr, Wollaston^smicroscopef made by Mr, 
Dolhnd. — ^We have recently been favoured by J. G. Chil- 
dren^ Esq. of the British Museum, with a sight of this* in^ 
strument/and its effects. It consists of a brass tube, 
a;bout an inch in di)Eimeter, and seven inches in length, 
screwed in a^ upright position into a screwed cell, fitted 
uponth6 top of the mahogany case of the instrument, and 
in the centre of it. Near to the bottom of this tube, an 
oval aperture is, formed upon one side of it, which permits 
the light to fall upon a plane mirror, mounted upon pivots, 

' which project through holes made in the sides of the tube, 
so as to permit of various inclinations being given to the 
mirror as usual. Immediately above the mirror> a dia-^ 

'fihragm or stop is placed, to cut off the extraneous rays of 
light, and that Which passes through the diaphragm is con- 
densed, by means of a plano-convex lens, mounted near to 
the top of the tube, and just below the objects to be 
'viewed in the fnicroscope, the lens being adjustable, by 
means of two upright slits, formed in the sides of the tube, 
and through- which two pins pass, with milled-heads upon 
their external ends, and thus enable the observer to vaiy 
-the light at pleasure. In this mariner the light is con- 
veyed in a most satisfactory way, and the objects are illu- 
minated in a most superior method. The stage is mounted 
uponthe top of the tube> and is furnished with crossing 
movements, actuated by means of screws, with milled^ 
lieads to them, so as to follow the movements of animal- 
icule^oif, to bring various objects into view with great fa- 
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ciMty, and which are placed upon fiat circular: .glasses^ 
fitted into a circular recess or cell^ provided in the stage, 
for that purpose.* The object glasses are held in another 
cell, mounted upon the external end of an arm, placed at 
the top of the tube or stem of the instrument ; and the 
focal distances of the objects are adjusted by means of an - 
Uj^ght fine-threaded screw, with a milled-head upon its 
lower end, which acts upcm a female screw, mounted upon ^ 
the tube or stem upon one side of the stage ; and its upper 
end is connected with the arm carrying the object glasses* 

The object glasses are either single lenses, or combina-* 
tion of two plano-convex lenses, mounted in a cell, with r 
their plane sides downwards. . , 

; The performance of this microscope was exceedingly sa- 
tisfactory, the difficult markings of the scales of the po- 
dura, and of the longer ones of tlie brassica butter-fly, de- . 
scribed and figured by us, being most perfectly defined ; 
and as these rank among the most difficult test objects, sa , 
there can be no manner of doubt but others wilt >yield to. . 
its powers. 

On Mr. William Tulley^s single microscopes. — Mr. TuUey 
is now employed by R. Brown, Esq. of the British JVIu? 
seum, to make some single microscopes for him : the stages 
of these instruments possess the crossing-powers, fojt 
enabling the observer to follow the motions of animalctilse, 
Slc., now so generally adopted in microscopes ; but the ad-, 
jiistment of their focal distances is efiected ia a novel 
manner. This is as follows :• — 

The rough adjustment of the stage is efiected by means* 
of a mck and pinion, much in the usual manner; but the' 
nic^ adjustment is produced by means of a bevel-pinion., 
acting in the teeth of a horizontal bevel-wheel, which is . 
affixed upon the lower end of an axis, having a fine single- 
threaded screw ; and which, passing up through the cen- 
tre of a tube, sliding within the pillar or stem of the mi- 
croscope, acts in a female screw affixed to .the carrier .of the 
tmses, and. thus efiects that nice adjustment^ so neoeasaiy: 
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to be obtaahed in using the higher poweis of single vpitto* 
Slopes. 

Owr Mr. William Tulley's achromatic microscopes.-^ 
Since our last number was published, we have been twice 
gratified by the sight of two of these excellent but nearly 
unique inetruments ; as, on account of the very great diffi- 
eulty attending the working apd combining the six lensee 
forming the achromatic object-glasses, it is not yery likely 
that many of Uiese microscopes will ever be constructed. 
The fir^t of these instruments we saw in Mr. Tulley's own 
hands, at bia father's residence in IsUngton, and were 
highly gratified with its performance ; and the second in 
Mr. Lister's possession, for whom Mr* W. TuUey had con* 
structed it, at the residence of J. O. Children, Esq. in the 
British Museum ; and where it had attracted several ama*^ 
teurEi and makers of microscopes, who felt a considerable de* 
gree of interest in testing its effects, in displaying several dif^^ 
ficult test subjects, both as transparent and opaque objects« 
Amongst these we may mention the scales of the podura, 
and the longer ones of the butterfly of the brassica, as wdl 
as those of the Menektus papilio, and of other foreign pnes, 
whose names were not ascertained at the time, and all of 
which were shown highly magnified, and in a most satis^ 
fttetory manner indeed. 

, The achromatic lenses in these microscopes are combined 
in threes, dfter the manner of those used in telescc^s^ 
namely, two double convex lenses, including a double 
concave one between them ; and hence the great diflEiculty 
ef working and combining them may be readily conceived* 
Their magnifying powers are varied by means of different 
astronomical eyer-pieces^ and they can thus be extended to 
wonderful degree at pleasure. 

Mr« Listqr exhibited to us the hairs upon the feelers of 9 
spider, bothras a transparent and as an opaque object^ 
and in the latter case he showed us that those hairs, which^ 
when viewed as^ transparent objects appeared to have a 
smeoth sur&ic^, weri^ih fitct velra^ed,. <x cevelred all inrer 
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wfth minute teeth, exactly resembling those of a find 
pasp ! 

On the globules of the blood.' — Mr. list^ exhibited to 
us in his TuUey's achromatic microscope, and under highly 
magnifying powers, the singular discovery made by him, 
that the globules of the blood congeal into flat circular 
bodies, and , arrange themselves in rows, one body being 
placed partly underneath another, and in like manner as a 
jriJie of similar coins, when thrown gently down, would be 
found to arrange themselves. This curious effect he attri- 
buted to the vitality yet remaining in the blood, during the 
act of congealing. At any rate it is a most singular fact ; 
for although we might naturally conceive' that the flattened 
circular plates would place themselves in juxta-position, 
yet we never could have supposed that they would havQ 
partly slipped underneath each other, as proved to be the fact. 

In order to make this curious experiment, it is necessary 
that the blood, as freshly drawn, be slightly and thinly 
smeared oveir the surface of a slip of crown, or window- 
glass, and be covered with a very thin slip of Bohemian 
plate-glass ; and thus some slight inequalities in the thick- 
ness of the layer of blood between them will be produced, 
and which are necessary to succeed in prodttcing the very 
curious appearances above mentioned. 

It may also be necessary to repeat, that highly magni- 
fying powers are absolutely necessary to be employed in ex- 
hiting this object. Upon our return home, we found that 
the lens of our Valley's microscope, the fiftieth of an inch 
focus, enabled us to discover similar effects in blood, to 
those we had just before witnessed in Mn Lister's microscope. 

On the farina of the salvia coccineay or scarlet sage. — 
Mr. Lister showed us this beautiful farina in hi^ Tulley's 
microscope, both as a transparent and as an opaque (*ject 
k is in the form of semi-transparent spheres, surrounded 
vith zones or belts, and affords an interesting sight ^d^ 
the microscope. 
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XXXIL— 0» the Locust, Mantis, Cicada, and some 
English Insects. By Thomas Carpenter, Esq. 

WITH A PLATE. 
DEAR SIR, Lmdon, March 16, 1829. 

Some years since, I purchased at a sale, a box, containing 
mutilated specimens of the locusts, mantes, cicadas, and 
other foreign insects ; in the same box were also shells, 
minerals, &c., the whole of which being loose in the box, 
the insects were consequently so spoiled, as to be unfit for 
my cabinet, or indeed for almost any other purpose ? how- 
ever, I thought that if some of their parts were carefully 
dissected, they might furnish me with a few interesting 
objects for my microscope. 

I had often heard and read of the devastations com-^ 
mitted by locusts, but had never paid any attention to the 
anatomy of them. On minutely examining, however, the 
head of one in the said box, I found it to be peculiarly 
fitted and furnished for its work of destruction. It is 
armed with two pair of very strong jaws, the upper one 
terminating in short, and the lower in long and powerful 
teisth, by which it can both lacerate and grind its food. 
One of these insects I measured, and found it to be full 
four inches long ; and the wings, when expanded, measured 
from tip to tip eight inches ! — Before I proceed togive you 
the result of my investigations, perhaps some well authen- 
ticated facts, respecting these wonderfuV creatures, may be 
interesting to yourself and readers. — ^When they take the 
field, it is said that they have a leader at their^ head, whose 
flight they observe, and pay a strict regard to all his mo- 
tions. They appear at a distance like a black cloud, 
which, as it approaches, gathers upon the horizon, and al- 
most hides the light of day. It often happens, that the" 
husbandman sees this imminent calamity pass away with- 
out doing him any mischief ; and the whple swarm pro^ 
ceeds onward, to settle upou som^ less fortunate country^ 
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Iii those places, however, where they alight, they destr&y 
every green thing, stripping the trees of their leaves, as 
well as' destroying the com and grass. To use the ex- 
pression of the husbandman, they burn whatever thej/ 
t&uch, aijd leave the marks of their devastation for three or 
four years ensuing. Orosius tells us, that in the year of the, 
world, 3800, Africa was infested with multitudes of them. 
After having eaten up every thing that was green, they 
flew off, ^md were drowned in the sea ; and being washed 
on shore, they caused such a stench, as could not have 
been equalled by the putrefying carcases of one hundred 
thousand men ! In the year 1650, a cloud of locusts was 
seen to enter Russia in three different places ; and from 
thence they spread themselves over Poland and Lithuania 
in such astonishing multitudes, that the air wad darkened, 
and the earth was covered with their numbers. 

In some places they were seen lying dead, heaped upon 
efwh other, to the depth of four feet; in others, they 
cohered ^the surface like a black cloth ; the trees bent 
with their weight, and the damage which the coimtry sus- 
tained exceeded computation. In Barbary their numbers 
are formidable ; and Dr. Shaw was a withess to their de- 
vastations there in 1724. Their first appearance was in 
the hitter end of March, when the wind had been southerly 
for some time. In the beginning of April their numbers 
ivere so increased, that in the heat of the day they formed 
themselves into large swarmsj that appeared like clouds, 
KBtd darkened the sun. In ^he middle of May they began 
to disappear, retiring into the plains to deposit their eggs. 
In June the young brooS began to make their appearance, 
forming many compact bodies, of several hundred yards 
-square; which afterwards marching forwards, climbed the 
trees, walls, and houses, eating every thing tliat was green 
in their way. The inhabitants, to stop their progress^ 
laid trenches all over their fields and gardens, which they ^ 
fitted with water. Some placed large quantitieci of heath, 
stubble, and such like combustible matters, - ni irgws^ wfiA 
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tiet thfn^i on fire on the approach of the locusts. But all 
this was to no purpose^ for the trenches were quickly filled 
vp, and the fires put out, by the' great numbers of swarms 
Ihat succeeded each other. A day or two after pne of these 
was in motion, others that were just hatched came to glean 
after them, gnawing off the young branches, and the very 
bark off the trees. Having lived near a month in this 
majciner, they arriVed at their full growth, and threw oflT 
ijieir worm-like state, by casting their skins. To prepare 
thopaselves for this change, they fixed their hinder part to 
some bush or twig, or corner of a stone, when immediately, 
by an undulating motion, used on this occasion, their heads 
would first appear, and soon after the rest of their hodie^^ 
The whole transformation was performed in seven or eight 
minutes' time, after which they remained a little while in 9. 
languishing condition ; but as soon as the sun and cur had 
hardened their wings, and dried up the moisture that re- 
niained, after casting off their sloughs, they returned to 
theji' lormer greediness, with an addition of strength and 
agility. But they did not long continue in this state before 
tney were entirely dispersed. After laying their eggs, they 
directed their course northward, and probably perished in 
the sea. 

These insects are used as food by the Moors, who go to 
lunt them ; they fry them in oil or butter, and sell them pul> 
licly at Tunis and other places. They are frequently made 
use of in various parts of the world as an article of food ; 
they are eaten both fresh and salted, ii^ which last state 
they are publicly sold in the markets. 

It is well known that different interpretations have been 
^iven of the passage in the sacred writings, in which Jehu 
the Baptist is said to have fed on locusts and wild honey. 
Some have supposed it to mean the young shoots of vege- 
tables rather than locusts ; but since the fact is established, 
that these insects are still eaten by the inhabitanta of the 
East, there seenis not the Jeast reason for a4I^ittil;lg wy 
other interpretation than the usually received one^ Why 
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rfiould we wonder that the abstemious prophet, during his 
solitary seclusion from the commerce of the world, should 
support himself by a repast, which is to be numbered, not 
indeed amongst the luxuries of life, but merely to be re- 
garded as a substitute for food of a more agreeable nature. 
We may also adduce, in support of this idea, the testimony 
of Hasselquist, who thus expresses hiniself on this very 
subject : " Those who deny insects to have been the food 
of this holy man, urge, that this insect is an unaccustomary 
and unnatural food ; but they would soon be convinced to 
the contrary, if they would travel either to Egypt, Arabia, 
or Syria, and take a meal with the Arabs. Roasted locusts 
are at this time eaten by the Arabs, at the proper season, 
when they can procure them ; so that, in all probability, 
this dish had been used in the time of St. John. Ancient 
customs are not here subject to many changes, and the 
victuals of St. John are not believed unnatural here ; and I 
was assured by a judicious Greek Priest, that their church 
had never taken the word in any other sense ; and he even 
laughed at the idea of its being a bird or a plant. All the 
Arabians, whether living in their native country, or in 
Persia, Syria, and Africa, are accustomed to eat locusts; 
the Turks, on the contrary, have an aversion to this sort erf 
food. If the Europeans express any thing of the same 
aversion, the Arabians remind us of our fondness for 
oysters, crabs, and lobsters. A German, who had long 
resided in Barbary, states, that the flesh of this insect 
tasted like the small sardine of the Baltic Sea, which is 
dried in some towns in Holstein. Locusts are caught, and 
put into bags, or on strings, to be dried, in several parts of 
Arabia. ~ In Barbary they are boiled, and then dried upon 
the roofs of the houses. The Bedouins of Egypt roast 
them alive, and devour them with the utmost voracity. 
There does not appear any instance of unwholesomeness 
in this article of food. The Jews in Arabia are ccmvinced 
that the fowls, of which the Israelites eat su heartily m 
the deserts, were only clouds of locusts; and laugh at our 
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translators^ who have suppoi^ that they found quailn, 
where quails never were. Of the innumerable multitudes 
of these insects^ that infented the interior of Southern 
Africa, in the year 1797, Mr. Barrow says, that in the 
part of the country where he then was, for an area of near 
V/90 thousand square miles, the whole surface of the ground 
might be said to be covered with them. The water of a 
very wide river was scarcely visible, on account o< the dea4 
carcass^ that floated on the surface, drowned in thcr at- 
tempt to come at the reeds that grew in it. They had de- 
vouired every blade of grass, and every green herb, except 
the reeds. The year 1797 was the third of their continu- 
ance in Sneuwberg ; and their increase, according to Mr. 
Barrow's account, had far exceeded that of a geometrical 
progression, whose ratio is a million. 

For ten years preceding their present visit, this district 
was entirely free from them. Their former exit was some- 
what singular. All the full grown insects were driven into 
the sea by a tempestuous north-west wind, and were after- 
wards cast upon the beach, where it is said they formed a 
bank of three or four feet high, that extended for a dis- 
tance of nearly fifty English miles ; and it is asserted, that 
when this mass became putrid, and the wind was at south- 
east, the stench was sensibly felt in several parts of Sneuw- 
berg, distant at least one hundred and fifty miles. In 
Korby and Spence's Introduction to Entomology, it is 
stated that St. Augustine mentioned a plague to have 
arisen in Africa firdm the above -cause, which destroyed no 
le^ than eight hundred thousand persons in the kingdom 
of JVIasanissa alone, and many more in the territories bor- 
dering upon the sea. From Africa this plague was occa- 
sionally imported into Italy and Spain, aad a historian, 
quQted in Mouffet, relates, that in the year 591, an infi^ 
i^te army of locusts, of a size unusually large, grievously 
ravaged part of It^y y and being at last cast iiito the sea, 
ftsm their stench arose^a pestilence,, which, carried off near 
a. million of: men aiad beasts. In the Venetian territory^ 
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al$&i in 1478/more than thirty thonsakid ][>ersbns ate said 
•to^haTe perished in a &mine, occa^oned by th^ terrific 
QGOurges. Even this happy island^ so remark'ably distin-- 
guished by its exemption from nfost of those plagues/ to 
which other nations are exposed, was once alarmed by the 
appearance of locusts. In 1748, they were obsenred here 
in considerable numbers, but providentially they soon pe- 
rished without propagating. These were evidently strag- 
glers from the vast swarms, which in the preceding year 
did such infinite damage in Wallachia, Moldieivia, Tran- 
sylvania, Hungary, and Poland. One of these swarms 
which entered Transylvania in August, wats several hun- 
dred fathoms in width (at Vienna the breadth of one bf 
them was three miles) and extended to so great a length, 
- as to be four hours in passing over the Jled Tower ; and 
such was its density, that it totally intercepted the solar 
Ughtj so that when they flew low, one person could riot 
see another at the distance of twenty paces. 

A similar account had been given Mr. Kirby, by a fiiend 
of his, long resident in India. He relates, that when at 
Poonah, he was witness to an immense army of locusts, 
which ravaged the Mahratta country, and Was supposed to 
come from Arabia (this, if correct, is a strongproof of their 
power' to pass the sea under favourable circumstances) , 
The column they composed, his friend was informed, ex- 
tended five hundred miles; and so. compact was it when 
on the VRng, that, like an eclipse, it completely hid the sun; 
80 that no ^adow was cast by any object ; and some lofty 
tombs, distant from his residence not more than two hun- 
dred yards, were rendered quite invisible. This was not the 
gryllus migratoriuSy but a red species of locust, which cir- 
cumstance much increased the horror of the scene ; for, 
clustering upon the trees, after they had stripped them of 
their foliage^, they imparted to them a sanguine hue. The 
peach was the last tree that they touched. 

From 1778 to 1780, the empire of Morocco was terribly 
devastated by them ; every green thing was eaten up ; not 
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evat the bitter bark of the x)rai]i^ and poin6grai)Me^«)iOi|h 
iog* A.mosi dreadful famine ensued. The poor were M$em 
to wander over the country^ deriving a n^serable sub^ 
siateace from the roots of plants ; and women and children 
IbUowtd the camels, from whose dung they picked the 
indigiafited grains of barley, which they devoured, witU 
avidity: in consequence of thii^ vast numbers perished^ 
and the roads and streets exhibited the unburied carcases, 
of the dead. On this sad occasion, fathers sold their 
children, and husbands their wives. When they visit a 
country, says Mr. Jackson, speaking of the same empir^ 
it bdioves every one to lay in provisions for a famine, for 
tiiey.stay from three to seven years. When they ha^e de- 
voured all other vegetables, they attack the trees^ con-* 
Burning first the leaves and then the bark. From M o- 
gador to Tangier, before the plague in 1 799, the face of 
the earth was covered by them. At that time, a singular 
incident occurred at El Araiche. The whole .regi<m, from 
the confines of Sahara, was ravaged by them; but on the 
other side of the river El Kos, not one of them was to be 
seen, though there was nothing* to prevent their flying 
over it. Till then they had proceeded northward ; but 
li^pon arriving at its banks they turned to the east, so that 
all the country north of £1 Acaiche, was full of puls^^ 
fruits, and grain, exhibiting a most striking contrast to 
the desolation of the adjoining district. At length, they 
were all carried, by a violent hurricane, into the western 
ocean ; the shore, as in former instances, was covered by 
their carcases, and a pestilence was caused by the horrid 
stench which they emitted; but when this evil ceased, 
their devastations were followed by a most abundant crop* 
The Arabs of the desert, ^* whose hands are against every 
man," and who rejoice' in the evil that befalls other nar 
tions, when they behold the clouds of locusts proceeding 
from the north, are filled with gladness, anticipating. a 
general mortahty, which they call El ^.here (the benedic- 
tion) ; for when a country is thus laid waAie, they emerge 
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fiom tbeir arid deserts, and pitch their tenis in the deso^ 
lated plains. Mr. Kirby proceeds to observe, that al- 
though a single individual can effect but little evil, yet 
when the entire surface of a country is covered by them, 
and every one makes bare the spot on which it stands, the 
mischief produced may be as infinite as their numbers. 
So well do the Arabians know their power, that they make 
a locust say to Mahomet, " we are the army of the great 
God; .we produce ninety-nine eggs ; if the hundred were 
pooapleted, we should consume the whole earth, and all 
tl^t is in it." When these creatures contend with the 
^o-legged destrt)yers of the human race, for proud pre- 
eminence in mischief, it will be difficult to determine' to 
which the palm should be decreed ; and we must admire 
the propriety with which, in certain passages of holy writ, 
ihese insects are selected as symbols of the great ravagers 
of the earth, of our own species. Thus far I have fur- 
nished you with a few well attested facts respecting the 
scourges produced by the locusts. I now proceed to point 
€»ut to you some of the organs by wliich so much mischief 
H produced ; for which purpose, I send you several of the 
locust's heads dissected, and when you have examined 
them, you will be satified of their capability. One is from 
tiie gryllus migratorius, or wandering locust ; the mouth 
of this is completely covered by the upper and under Up, 
ftg it would be, when not feeding, and in a state of rest. 
Another, showing the mouth partly open, within which are 
teen the powerful, grinding and cutting teeth. Two other 
. beads with the upper and under hps thrown back, in order 
to render visible the jaws and teeth, which are of an 
astonishing strength and size, and also to show the man- 
ner in which these powerful grinders fit into each other; 
together with various parts of other, heads, you will also 
find two of the grinders taken out to be examined sepa- 
rately ; and between two slips of glass, are placed a 
dissection of. their compound eyes, consisting of many 
thousand distinct ones. You will observe the cornea to 
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be composed of several plates or lamina, and each plate to, 
be studded with an equal number of lenses, in each of 
which, any object may be distinctly seen ; and between 
the same slips of glass are some bundles of muscular 
fibres taken from the thorax^ in which the curious struc- 
ture of them is very plainly seen. The stomach I found 
to be of extraordinary capacity and power ; the texture of 
it is very strong, and singularly marked : this was full 
of indigested vegetable substances. A portion of this 
stomach I send you, placed between two sUps of glassy 
for your examination. I also send you the dissected heads 
of a species of mantis, the mantis religiosa; in which you 
will perceive large and sharp cutting teeth ; also strong 
grinding ones, similar to those in the heads of the locusts. 
The grinders I have partly separated from the jaws, in 
order to show the balls at the ends, which fit into sockets 
in the jaw. These insects are capable of doing very 
serious mischief. This insect is nearly three inches in 
length, of ^ slender shape, and in its sitting posture, is 
observed to hold up the two fore legs, slightly bent, as if 
in an attitude of prayer, and hence its^name; for this- 
reason the superstition of the vulgar has conferred tipon it 
the reputation of it being a sacred insect; and a popul&r 
notion has often prcivailed, that a child, or a traveller, 
having lost their way, would be safely directed, by ob- 
serving the quarter to which the animal pointed, when 
taken into the hand. Its real disposition, however, is 'very 
far from peaceable, it prejring with great rapacity on any 
of the smaller insects which f&ll in its way, and for which . 
it lies in wait, with anxious assiduity, in the posture first 
mentioned, seizing them witl^ a sudden spring, when 
vnthin its reach, and devouring them. It is, in fact, of a 
very ferocious nature, and when kept with another of its 
own species, in a state of captivity, will attack its neigh- 
botir with the utmost violence, and persevere till one or 
the othw of them is destroyed in the contest. 

Roesel, who kept some of these insects, observes, tha t 
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lilt their mutual conflicts, their mancBuvres very much re* 
«#mbie those of hussars fighUng with sabres; and some* 
times the one cleaves the other through with a single 
«t^ke, or severs the head from its body. During these 
f Dgagemepts the wings are generally expanded, and when 
the battle is over, the conqueror devours his antagonist* 

r Among the Chinese, this quarrelsome disposition in the 
genus mantis, is converted to a similar entertainment with 
tbat afforded by fighting-cocks and quails 4 for it is to this 
insect, or one closely allied to it, that we suppose the fol-» 
lowing passage in Mr. Barrow's account of China to 
allude I—*" They have even extended their enquiries after 
fighting animals into the insect tribes, and have discovered 
a species of locust that will attack dach other with such 
ferocity, as seldom to quit their hold without bringing 
away at the same time a limb of their antagonist. These 
little creatures are fed and kept apart in bambpo cages ; 
and the custom of making them devour each other is so 
common, that during the summer months, scarcely a boy 
is to be seen without his cage of locusts." — ^Travels in 
China, p. 159. 

The country people also, in (nany parts of the continent, 
look upon the mantis religiosa as being a divine insect, 
and would not on any account injure it. Dr. Smith, how-^ 
ever, informs us, in his Tour on the Continent, that he 
received an account of this mantis that seemed 4o savour 
little indeed of divinity. A gentleman caught a male and 
female, and put them together in a glass . vessel. The 
female, which in this, as in most other insects, is the 
largest, after a while, devoured, first the head and upper 
parts of her companion, and afterwards all the remainder 
of the body. Roesel, wishing to observe the gradual pro- 
gress of these creatures to the winged state, placed the 
bag containing the eggs in a large glass, which he closed 
to prevent their escape. From the time they were first 
hatched, they exhibited marks of a savage disposition. 
He put different sorts, of plants into the glas9, but they 
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refilsed them, in ordet to prey upon one another: thii^ 
detemiined him to supply them with ini^ect food. Ite put 
several ants into the glass to them, but they then betrayed 
as much cowardice as they had before done of barbarity ; 
f6r the very instant that the mantes saw the ants, they 
attempted to escape in every direction: this was evidently 
an instinctive fear of a natural enemy. He next gave 
thefm soiOQie of the common house flies, i^hich they seized 
with eagerness in their fore-claws, and tore in pieces ; but 
notwithstanding their apparent fondness for flies, they 
continued to destroy each other, through savage wanton* 
iies^. Despairing at last, from their daily decrease, df 
rearing any to the winged s1:ate, he separated them into 
Ismail (][uantities, in diflerent glasses ; but here, as befdtej 
the strongest of each community destroyed the rest. He 
afterwards received several pairs of mantes in the winged 
state : profiting by his former observations, he now ise* 
parated them, a male and a female together, into difleteM 
glasses ; but they still exhibited signs of a rooted enmity 
towards each other, which neither age nor sex conld miti- 
gate. The instant they came in sight of each other, the;^ 
threw up their heads, brandished their fore-legs, and ^ch 
waited the attack. They did not, however, long remain ih 
this po^iire> for the boldest throwing open his wings with 
the velocity of lighting, rushed at the <]^her, and often 
tore it in pieces. 

Another speeies, the mantis precaria, is thie supposed 
idol of the Hottentots, which those superstitious people 
are reported to hold in the highest veneration ; the pei<doli 
on whom the adored insect happens to aUght, being ISon- 
sidered as favoured by th« distinction of a celestial visitant, 
and regarded ever after in the light of a saint. The eyes 
of the two mantes before mentioned, I dissected, and 
placed them between two slips of glass, which I send for 
your inspection. You will find the corneas to be composed 
of numerous plates, and each plate studded with maAy 
thousand lenses, similar to the eyes of the lobust. One 
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^ ttie ^ftss i^Uders <;ontaiii8 |>od:ioa8 of a single plate]^ 
iikM from the Upper i^utface of the ^tnea ; and, not^vidn 
tftfi^ing the eye had been scratched aiid defaced^ iii cott* 
sequence of its having beeii iSxtomk loose about the boiC 
ainong shells and oth^r httr<) substances^ yet th|B figure of 
each lens is so well preser^ed^ as to show the image of thd 
lamp flan^ in the most distinct and perfect maiHier. I 
ts(^ here observe/ tiiat wben t)r. l^dllaston measured the 
ef^ of the insects I had dissected^ as described by me in 
ydur present volume^ p. 71^ it was not from a dingle plat^ 
Iff the<iomea, but from air the plates ^^mbined, that he 
iieiected a single s^t of lenses^ akd then 4aieaBuring the 
ibeal length of that combinatioii, he found that the tubed 
«reire of a length corresponding with the focus of sudi 
combination; and which proved that the tubes were 
adapted for the purpoi^e of conveying a perfect image of 
any object, from the lenses in the cornea, to the lens or 
humour in the retina. I also send you two other glass 
eliders, between which are placed some large blood-vessels 
and muscles, taken from the thorax of the two mantes ( 
and in which the distinguishing characters arc finely 
Been* 

Within the box, mentioned at the commencement of this 
letter, I found several spedies of foreign cicada, Sc^e 
species of these insetsts, according to Linnaeus, are fre^ 
quently found spread over the country for many miles 
round. They are excessively voracious, and do infixnte 
liamage in their periodical swarmings, both to orchard a»d 
fei^ trees ; fi^nd were it not for the number and variety 
^ their ctoemies, ^and the natumlly short duration of their 
ii^efe, Ihe inhabitants would often suffer from them all the 
hcftfors of famine. It seetos to have been thei^e insects of 
which Mr. Hughes says, such vast swarms were either 
htf&y or came into the island of Barbadoes, in the year 
1734-5 ; that they destroyed ahnost every green and tender 
plant. So gre&t "^as the destruction that they caused, 
especially am!ong the potato vibes, on wb^e roots the 
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poor people chiefly subsisted^ ^nd such was the scarcity of 
food occasioned by them, particularly in the parish of 
St. Philip, that a collection was made for these sufTeren 
thoughout the rest of the island. 

Domestic fowls are fond of them ; and even some of the 
American squirrels become fat with eating theini at the 
times when they are very abundant. The Indians also 
pluck off their wings, and boil the bodies for food. One 
of those I found in the box I now send for your inspection^ 
Some of the others I dissected, and found the eyes com* 
pound ones, similar to those of the locust. I also send you 
the rpstrum or proboscis dissected, and placed betwe^ 
two slips of glass. The three instruments which I found 
within it, differ from each other, both in shape and the 
uses to which they are applied by the insect. One of 
them is perfectly straight, and is used for piei'cing the 
plant, in order to extract the juice or sap, as it flows up 
through the vessels in the plant; this is extracted by 
means of a pair of lips at the end of the proboscis, which 
icreates a suction like the lips at the end of a flies trunk : 
the proboscis being tubular, the juice or sap is conveyed 
through it. Another piercer is curved, like a bent dissect* 
ing needle, to pull open any of the vessels in the plant, in 
order to. obtain the sap more readily as it flows up ; or to 
rip open the body of a caterpillar, which this insect fre* 
quently regales upon, after it has wounded it with the 
third instrument, which, you will perceive, is serrated at 
the end liko the darts in the sting of a bee or wasp. I also 
send you as an opaque object, the head of one of thesis 
insects, with the perfect proboscis, containing within it 
similar instruments to those above mentioned^ I likewise 
send its ovipositor dissected, showing the three very 
singular parts of which it consists ; it is placed between 
two slips of glass. Also another ovipo^sVor from a similar 
species of insect, with the three parts combined; together 
with the sheath which encloses the^, when in a state of 
nes^ This ins^ument answers the purpose of a double 
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nnget, the sides of which play alternately backwards and'* 
forwards, parallel to each other, and thu» bore a' hole of a 
regular depth, in very hard substances, to deposit its 
numerous eggs in, and without their ever being liable to 
be displaced. You will find this to be a most curious 
instrument, and it well deserves your very close inspection, 
the construction of it being so well adapted for the above . 
purpose. The dissected eyes of these cicadse, are also 
placed between two slips of glass, consisting of many 
thousands, and the lenses varying i(i their shapes ; some 
being hexagonal, and others perfect squares ; of this you 
will be satisfied when you examine them.. 

With these I also send you one of our British flies, a 
species of empis, for your inspection. The head of it is 
nearly a perfect sphere or globe, almost the whole surface 
of which is studded over with feyes, beautifully arranged. 
You Tvill observe that it has a very long proboscis or trunk, 
in which are contained four very curious instruments, lying, 
when in a state of rest, within a groove in the trunk. A 
set of these instruments I have dissected, and placed them 
between two slips of glass for your inspection. It is with 
these instruments that the insects open the bodies of other 
flies, and suck out their juices. I also send you another 
fly, a species of asilus, whose habits are similar to the 
above ; and it appears to be crtrated for the purpose of 
making thinnings amongst the numerous species of flies. 
The instruments contained within the proboscis of this 
fly, differ very much from those of the empis; they are 
much more powerful, and are capable of doing great exe- 
cution upon those insects which are subjected to their 
attacks. I have dissected, and displayed between a glass 
' slider, two sets of the instruments ; these, when in a state 
of rest, fold together like the blades of a knife, and are 
enclosed within a groove in the trunk of the insect. I have 
also dissected its compound eyes, which are exceedingly 
numerous, and the lenses in the corneas vary very much 
in size. Accompanied with these is also a fly, of the 
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gcBua Hatophag^, whose suBtena&c^ is derived from tb« 
bodies of other insects ; this identical specimen I observed 
on a pane of glass in the window within the house. Near 
it was one of the common house-flies, on the back of which 
it placed itself, and with its two fore-legs forced down iti9 
head, and tore open the thorax by means of a powerful and 
sharp instrument; and having extracted all the juices, 
left its unfortunate victim dead on the spot. The instru* 
ment it used to effect its purpose, appears to be single, aid 
generally Ues within a groove in the tongue, but can be 
thrust out at the will of the insect, and be plunged into 
the bo^y of any fly it is disposed to make a meal Jrom« 
Two of these tongues I have dissected in order that you 
may examine the instruments. You will also observe the 
curious structure of the muscles in the tongue, many of 
wrhich are separated for that purpose, and placed between 
slips of glass; and between which I have also placed disr 
sections of its numerous compound eyes, ^me curious 
hooks from the end of its abdomen, together with some of 
its legs, and the muscular fibres attached to the thighs ; 
and also some curious bundles of muscles, taken from the 
thorax. You will perceive from the dissections I now send, 
and those I have already pointed out to your notice in 
my former letters, that, wonderful as it may appear, in-* 
sects possess organs very similar, both as regards con- 
struction, and the uses to which they are applied, to the 
instruments we use in many instances in the arts and 
sciences, and also for the purposes of agriculture and 
husbandry. 

As I am on the subject of dissection, I beg leave to 
recommend to yourself and your entomological readera^ a; 
work on British Entomology, now publishing by Mr. John 
Curtis, the dissections in which are perfon^ed and en- 
graved by himself, and to the correctness of which I can 
bear testimony, as having myself dissected many similar 
specimens to those given in his work ; and I have the 
pleasure of observing, that no minuti» in that ^partinent 
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iq[>pear to have e^caj^. tl^e.eye and h^n^ 9^ ^H^ ^^W 
^lirated aiti&t, and entomolc^i^t. With t)ie insects in the hc^, 
I have already mentioned that tl^ere weri^ several spepimep|i 
gf minerals; a fe^ of these were very interpstipjg, both 
from their characters and their splendid polours. I wpfild 
ie€K)mmend to your microscopic readers, to es^^t^n^ the 
ajineral kindopi ; it is an ample fields an^ will enable them 
to eprich their collections of microscopic objects. Indeed^ 
^fAx^e specimens of minerals yie with^ and even exceefl ia 
l^auty and arrangement, the most splendid m^j^cts. Bi^t^ 
indeed^ let us examine whatever part of aature we ^ay, in 
every thing formed by the . wisdom and power of an Al- 
]j^hty hand, we see 

' ' '' The Qreat Fii^t Cause |ias ^y^iy ^he^re exiiicbecl 

Hid bQundlQss works ; not e'efi t^iie lowly earthy 
On wiiich we mortals tread so thoughtlessly. 
Is suffered to remain inert, but works 
Its destined task, and silently prepares 
Its treasures vast, of countless minends ; 
Nor least of these, the deep metallic ore, 
Asks and deserres attention, grate&l heed." 

I am, dear sir, 

Your obUged fri^d. 

To T, Gill, Etq. Thos. Ca^PENTEU. 

Ref^ences to fh Fig%ir^9. 

In plate IV, fig. 1, is part of the head of a Ipcust, in 
which its formidable jaws, cutting and grinding teet^, s^e 
plainly to be distinguished; as likewise also ^np^he^pair 
of smaller jaws and teeth, posited beneath the larger pnes, 
^nd which seem iiitended to seize and grasp tl^e |ierbs, 
,|yhich it afterwards masticates with the lat|:jer teeth. 

Fig. 2^ a|re the ends of the three instruments, contain;ed 
,\v;ithin the i;ostrum of a foreign c\cada ; one of .yvj^iph js 
straight and pointed, another is curved or be^t, and the 
third is serrated. 

Fig. 3, is t)^e ovipositor of the ifapjie insect in ,^^ com- 
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bkied state, shown as magnified upon a large scale, and* • 
which its curious and bean tifal structure is seen; and fig* 4 
dhows it as separated, but on a smaller scale. 

Kg. 6 is the spherical head of the empisy a British in* 
sect ; showing its large compound eyes, and its long pn>- 
boficis, or trunk ; fig. 6, the dissected parts, consisting of a 
tongue, cleft at its end ; a sheath ; and four instruments, 
which are usually lodged in a groove formed in the sheath; 
one being sharp pointed, another formed like the point of 
a knife, another blunted at its point, and the fourth cleft at 
its end, and curiously shaped, as is shown on a larger scale 
in fig. 7. 

Fig. 8, the trunk, and the three instruments usually 
contained in a groove within it, of an English insect, the 
anlia. These instruments are pointed, sharp on one of 
their sides, and hairy on the others. 



XXXIII. — On the Peasants of Neufchatel, in Switzerland, 
By M. RossEAu. With Remarks. By the Editor. 
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I REMEMBER in my younger days to have beheld at 
Neufchatel an object extremely interesting, and perhaps 
the only one of the kind in the whole world. This was 
an entire mountain covered with habitations, each forming 
a centre of the adjacent lands ; so that these houses, at 
distances proportioned to the fortunes of the proprietors, 
afford the numerous inhabitants of that eminence the tran* 
quillity of retirement, and the sweets of society. These 
happy peasants live at their ease, free from taxes, imposts, 
and the oppressions of landlords ; they cultivate, with thci 
greatest assiduity, those lands whose products are their 
own ; and employ the hours they can spare from tillage, 
in a thousand handicraft contrivances, and in making use 
of that inventive genius with which Nature has blessed 
them. , M 

" In the winter especially, a season when the deep snows 
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deprive them of the conyeniency of commnnication, each 
man shuts himself up with his numerdus family^ in a neat 
wooden hut of his own contrivance, where he employs him* 
adf in a thousand different exercises, which at once render 
his solitude pleasing, and improve his health. Neither car- 
penter, locksmith, glazier, or turner by profession, ever 
settled in that country ; they all work for themselves, none 
for others ; and yet, amongst the great quantity of conve- 
nient and elegant furniture with which their apartments 
are decorated, there is not a single piece that has not been 
finished with a masterly hand ! . 

''They have also leisure to invent and make a great 
variety of toys in steel, wood, pasteboard, &c., which they 
sell to foreigners, and some of these are sent as far as Paris ; 
and amongst the rest those wooden clocks, which have 
been seen there within these few years. Some they make 
of metal ; and they even carry their ingenuity so far as to 
make watches : but what seems almost incredible is, that 
each man performs the diflferent branches, into which the 
watch-maker's business is generally divided, and even fa- 
bricates the different tools himself! 

"Nor is this all — ^theyhave useful books, and are tcJerably 
well instructed ; they also reason sensibly on most subjects. 
They make syphons, magnets, spectacles, air-pumps, baro- 
meters, and camera-obscuras. Their walls are hung with 
a multitude of all sorts of instruments. You would take 
a peasant's stove for the shop of a mechanic, or the cabi- 
net of some experimental philosopher. They understand 
something of drawing — they know how to paint, and to 
calculate. Most of them play upon the flute, and many 
of them are acquainted with the principles of music, and 
sing very justly. 

" These arts are not taught them by masters, but deli- 
vered down to them as it were by tradition. One of those, 
whom I knew to understand music, told me that he had 
learned it of his father; another, of his cousin ; and some 
imagined they had learned it without any master. It is 
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que <)f. their most froqu^nt amus^mento tp sing quartetU)$ 
with their wives and children ; and it is amazing to hear in 
these rustip huts, the strong and nervous harmony of Gou- 
4emil9 so long forgot by our learned composers. 

** It was equally pleasing to me to wander among the^ 
dlianning villas, and for their inhabitants to show me every 
ii^i^k of the frankest hospitality. But this unfortunately 
happened when I was young, when my curiosity see^n^d to 
IjMS that of a child, and I thought more of amuseme^t ^hap 
igstrpction. It is thirty years since, and the few observa- 
tions I then made are quite obliterated from my memory- 
T)iis oqly recurs to my mipd, that I incessantly admired in 
thaie ^traordinary people, a mixture of art and simplicity, 
w)n|ph seems almost incompatible, and such as I nev^ ob- 
aenred in any other place. But this is all the ^dest I . |iave 
I30t^ne4 of their manners, their society, or their pharapt^rs/^ 

Remarks. By the Editor. 

In later time^, Neufcbatel has given birth tp some of the 
most ingenious mechanics which have ever appeared in 
this country. The late Jaques Drpz, who wa9 employed in 
the ieooatruction of the various mechanical part^ of Qox's 
museum^ was a native of this pUce ; so also was MaHlar- 
det, the ingenious constru-ctor of the beautiful and exqui- 
mte pieces of mech^ni^m exhibited in Spring-gardens a 
few y^irs siuQe. Tq the same neighbourhood we are like- 
wifts indebted for the invention of the musical snnff-boxes 
and ^eal^^ wherein so much science and mechanical skill 
ai!e displayed ; and' indeed the city of Geneva itself owes 
much of its celebrity to the skill and dexterity of the na- 
tives 9f Neufchatel, whose works are sent to us through 
that channel. 



' XXXtV.-^On the SiHgakPlf Conftadkt<n^y Habits of 

Dutchmen^. 

• ' ' ■ . . - ■ * ■ , ^ 

^^ The Dutchman, living in oontinual danger of inun-* 
elation, and of losing not only the "^fruits of his industry butf 
bts life, becomes habitually provident. His foresight is ad^ 
loirable, his perseverance not to be conquered, and his la- 
bours, unless 9een, not to be believed* They astonish us 
the more, when the phlegm of his temper ajad the isi^owness 
of his habits are considered. View the minuteness of hi^ 
fOonomy, the solicitude of his precaution, and the inflexi- 
bility of his methodical prudence ! Who would not pro* 
Bcmnce him incapable of great enterprize ? He builds him- 
self a dwelling-^it is a but in size, it is ^ palace in neat- 
OfiiSft* It is necessarily situated among damps, upon a flat, 
and perhaps behind the bank of a stagnant cpnol; yet be 
marks upon it wy goetiege^ "wy delight;" landlijftf 
'^country pleasures;" landfigt, " country prospect;" or 
some inscription that might characterize the v^^le of Tempe, 
or the garden of Eden. He cuts his trees into fantastic 
forms^ hangs his awning round with small bells, and deco- 
rates his Sunday jacket with dozens of little buttonfi* Tpo 
provident to waste his sweets, he cumiingly puts ^ bit of 
sugtr-candy in his mouth; and drinks his tea a^ it melts ; 
one morsel serves let him drink ^ long as he ^ai^ep. 
Around him is evary token of care, ci^ution, and cle^i^ 
aess ; but mme in his domestic habits of magnif^^epce or 
gcandeur of design. 

^' Having well considered these his private propensities, 
the eye turns with amazement on his public works. The 
edontry, which Nature appears to have doomed to stag- 
nant waters and everlasting agues; his laborious arm h^s 
undertaken to drain, has overspread with verdure^ aud ha$ 
covered with habitations. The very elenpient which seemed 
to bid him utter defiance he has subdued, and rendered hip 

* Fxom HokKift'6 Trpvejis. 
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miost useful slave, on vi^hich, with ecoDomicfil facility, he trans- 
ports the manifold products of his industry, and the rich 
speculations of his calculating spirit. ' Like him other na- 
tions have braved the seas ; but he alone has every where 
barricadoed them, and prescribed their limit. Fable relater 
the fictitious labours of Hercules. The vast and endless 
ec^bankments that guard the coasts of Holland are not fa-' 
bnlous, they are visible ! No profusion of words, no skill 
of langifage can do justice to the wonders the Dutchman 
has performed. 

'* Neatness in Holland is every where to be met with ; 
but taste, 1 will not say nowhere, though certainly it is a 
very scarce quality. The people delight in trees, cut into 
the shapes of animals; in traverse brick work, the bricks, 
accurately laid ; in their doors and shutters, nay even their 
chums and milk-pails being painted green ; and in chim- 
neys with weathercocks capped in the same taste. A 
Dutchman always wishes to know which way the wind 
blows ; for he is often either a miller, waterman, or mer-* 
chant. 

" Between Delft and Rotterdam there is a great number 
of saw-mills. An observation had forced itself upon me 
soon after I entered the United Provinces. The country 
abounds with water, and the Dutch neglect no opportifhity 
of profiting of the gifts of Nature ; yet I do not recollect to 
have seen a single water-mill. The reason was before us : 
there were innumerable canals, but no streams ; it was al- 
most a level surface. In the winter vast tracts of the 
country are overflowed, and some of the mills are employed 
to drain the lands. The Dutch are remarked for the great 
simplicity, as well as the benefit of their mechanical con* 
trivances. A friend who has pursued such studies, in- 
formed me, that thoughts of the highest utility had more 
than once been suggested < to him by the mechanism of 
Dutch toys. 

" Proofs of national sagacity are continual : half a life 
perhaps might be usefully spent in collecting and pub- 
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liahing them. The land is low, atifl a wihd-inill is th'ct 
better for being high. The Dutchman therefore bnilds his 
bouse first, usually in the form of a truncated cone, and 
then erects his wind-mill upon his house. This is rather 
more rational than the mode in Westphalia, Hofetein, and 
many other parts of Germany, of erecting oiie building 
for house, cow-house, bam, stable, and pig-stye. 

"In the environs of Lisle are remarked the numerous 
wind-wills, amounting^s I have read to one hundred, and 
which are employed for the manufacture of oil. This has 
been a great branch of trade." 



XXXV.— On the Mode of Cleaning Harbours in Holland! 
and the Dutch Sluices and Mills *. 

In the harbour of Dunkirk, the water is sometimes so 
high, that they are obliged to use ladders to ascend from 
the wharf into a ship of a hundred tons burthen, and this 
at low water ; and perhaps the next day it will be so low, 
that they are obliged to use the same ladders to descend 
from the wharf into the vessel. This effect may appear 
strange, but the cause of it is still stranger ; which is this : 
In all dry summers the haven is very subject to be silted 
up, by the s^a bearing its foul waters into it, owing to the 
many shelves of sand upon that coast ; so that the ordinary 
force of a small river coming from Bergue is not able to 
carry out what the sea lodges in the haven ; but, by dint 
of reason and industry, the work is managed thus : — ^When 
the haven is silted up to a certain height, the town causes 
the water in the aforesaid river to be kept up by their 
sluices for eight or ten days together. They then order 
the ships and other vessels in the haven tq ride in the 
midst of it, as close to each other as they can ; and being 



* Fronv "A design for Braining the great level of the Fens, called the 
Bedford Lerel/' By Col. WiUiam Dodson, 1665. 
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tlte^laced, thejr at bw water cipte their fcluieeSy mid ^ei 
bberty to the penned np water from Betgueto nm thi<oa^ 
the haven^ so that it grinds the bottom/ through the inter- 
Tab left between the ehipg, and carries away all the silt 
and sand ont of the haven, whilst the ships rock to and 
fi9y as if they would faH npon each other ; and by thiiii 
means the haven becomes deep again. 

3%e same mode is also practised at Delft haven, where 
the river ndiich comes InMEn Overicey aiiswers l3ie satnd 
pMf|iose^ and were it not for these rivers there coold be -06 
havens there; but as the sluices which oast their indraughts 
into them stand at their very entrances, they thus grind 
the bottoms clear, and effect these great works. 

On the Dutch sluices and mills. — North Holland, upon 
the Zuyder Zee, has duices, which run at Saardatn, Mon* 
kenden, Horn, Ancusen, and Middle-bleak ; and as they 
have not above a quarter of the tide's ebb to run at, they 
force their waters into the leading rivers l^ costly wind-* 
mills. 

Much of the richest ground, where they make, their best 
•cheese, is under low-water mark at sea, at least six ctr seven 
feet; as the Bempster, the Skermer^ the Wart, Sec. Thefsa 
are all drained by a multitude of wind-wills, either v^ical 
or hmzontal, each mill cost, in the year 1665, near sit 
hundred pounds sterling, and there are no less than four^at 
Skermer, one stajading four feet higher than another, and 
thus raising the water from one to another, until it i| 
brought sixteen feet high, when it runs into the dtains 
wl^ch lead it to the sea. , 

Friezeland and Gronning, from Campen in Oueldeft 
Land^ to Dam in Gronning, is all drained by sQues on^ 
sluices to sea-ward. The Jengtb of these three provinces 
is no less than an hundred and twenty miles along the seat 
coast, and yet they have no rivers which run from thew 
into the sea. Nor do they admit the sea to flow into any 
of their provinces, but keep it out by sluices and sos8e9,'«o 
far as art and cost can priimase them^eouHty. ' 



lb Frlezeland, which is a large ptovihce, the g^otitidi^ 
He all the winter very deep in water, frozen over with ice 
andfinow; this they suflfer, in order to keep the ground 
'mxtn, and by this means preserve the roots of their gfato 
from perishing by the frost. In February and March, 
ivhea the winter is breaking up, they run all the water 
ifatb the sea by their sluices, which continue running 
violently for a month or longer ; they being their only pas- 
sages for vdiding such great quantities of water. 

In North and Soutfi Holland they perform the sariie 
woirk with their wind-wills, which are kept constantly 
forking the latter part of the winter. 

Remarks. By the Editor. 

These Dutch \vind-niills are not, as might be supposed, 
employed to actuate pumps to raise the water, but what are 
termed lifting-wheels ; these are similar to under-shut 
water-wheels, and like them are furnished with flutter- 
boards instead of buckets. These wheels are indeeii used 
in the reverse manner of water-wheels, as instead of being 
driven by the water, they, actuated by the power of the 
wind-mills, drive or raise up the water before them font" 
feet to the next higher level or pond ; they being enclosed 
in front, in a circular sweep or race, exactly similar to that 
of a water-wheel, into which race the water from the lower 
pond flows, in order to be raised by the action of the wheel 
info the next higher pond, and so on through the three suc- 
ceeding ones, as described in the foregoing article ; untfl 
having finally attained the height of sixteen feet, it is 
thrown into the sea, over the top of the embankment. 



XXXVI. — On the Manufacture of Pat^tsdn Chies€^. 

On the 14th of April, I went to see a large cheese dairy^ 
three vmiles from 'Milan, one of the dairies at which that 

* Fi^m Cadell'0 Joumej in Camiola, Italy, and France. 
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kind of cheese, called in commerce Parmesan, is made. 
It is called in \t9Xy fortnaggio di grai/a, because it is corn** 
monly used in a granular form, being grated, and brought 
to table to. be eaten with soup. Much of this cheese is 
also made near Lodi and Parma. 

The vfoidformaggio is {wmjormaticum, which signiBes, 
in the. Latin of the middle ages, cheese prepared in a form. 
The cheese is made in the morning before sunrise. 

The vessel for heating the milk,^— The morning's milk, 
and that of the preceding evening, ^.re put into a large 
brass vessel, five feet in height, narrow at the bottom, and 
widening out like^a trumpet, to three feet diameter at top. 
This vessel is placed over a fire, which is sank in the 
ground ; and the vessel can be removed from over the fire 
by a crane. When the milk is heated, runnet, in the 
form of paste, is put in, and . a little saffron to give the 
cheese the yellow colour. When the coagulation has 
taken place, the vessel is taken off the fire, the curd i^ 
taken out in a cloth, tind put within a broad hoop, the 
sides of which are as high as the cheese is intended to be. 
This hoop can be narrowed by means of a rope tied around 
it. A board is placed on the top of the cheese, and a, 
small weight upon the board. The cheese is not put into 
a press. , 

The salting of the cheese. — After this the cheese is taken to 
the salting-room, and two cheeses are placed together, one 
above the other, with broad hoops tightened around them. 
Much salt is laid upon the top of the uppermost cheese ; 
the salt dissolves, and the brine filters through the 
cheeses. The cheeses are shifted from one place to 
another all along the benches of the salting-room, and 
are beaten with a flat piece of wood, cut with straight 
lined furrows intersecting each other. The cheese is next 
taken to the magazine, where each cheese is placed on a 
shelf. 

The sides of the cheeses are painted with a mixture of 
litmus, otherwise called toumesol and oil, to give them a 
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purple colour. The toumesol is a plant collected in t6^ 
south of France. 

The cheeses are set upon the shelves in the order iii 
which they are made, and the cheeses of each iponth |u*e 
placed together. Those of the months of October and of 
May are the best, and bear.the highest prices. The best 
cheeses can be kept longest, and are improved by keeping 
for some years. There was an October cheese which had 
been kept five years, and was to be sent to the emperor. 

After the great cheeses are made, the liquid in the brass 
vessel is again heated over the fire, and curd is collected 
from it, to make the small cheeses, called mascarla. 

The number of cows kept for making cheese in this 
dairy is eighty. They are always kept in Vhe house in 
winter, and at this season of the year. They are fed upon 
grass all the year, except, perhaps, in December. The 
house* in which they are kept is not above nine feet high 
to the ceiling. They are not kept very clean. In summer 
ttey go out into the fields to feed during the day. 

The cows are of a dark colour, and are brought from 
Switzerland, which is found more profitable than rearing . 
them in this country : the bull is also Swiss, and fourteen 
years old. 

It isjestimated that 2,000 head of cattle' pass the Mount 
Saint Gotthard every year, coming from Switzerland into 
Italy. Considerable fairs for the sale of Swiss cattle are 
held at Lugano. 

The evening's milk is put into flat copper vessels, three 
feet in diameter, in order to Collect the cream. 

Ther^ is an ice-house in the dairy for the purpose of 
applying ice for coofici^ the cream which is put into the 
churn. This they ftfld facilitates the making of butter at 
certain seasons of tlii year. 
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XXXVII.— 0» the cdnstruction of the Rusiiixn Staves, 
timr advantages, and the manner of closing their CfLse- 
mentt. By M. Henri Favre*. 

The author, in this memoir, objects to the construction of 
the stoves and chimnies used ia Germany, Switzerland, 
and part of France ; a construction which not only re* 
quires large quantities of combustibles to be employed, 
but also very inadequately fulfils their object. 

In Russia, on the contrary, every thing is calculated to 
prevent the external air from penetrating into the apart- 
ments ; the entrance-porch, the staircase, the hall, the 
floors and ceilings, the double windows, the placing of 
their stoves, all concur to maintain a temperature favorable 
to health. 

The external forms of their stoves, either triangular or 
square^ offer nothing remarkable ; but they may, neverthe- 
less, like our stoves, receive every embellishment which 
luxury and fancy may dictate ; but their interiors present 
real advantages, in those dispositions which it is essential 
to adopt, in order to give them that remarkable supe- 
riority over our heating apparatus. * 

The fire-place, which may hold from eight to twelve 
billets, from two to two and a half feet long, and weighing 
from thirty to thirty-five pounds, receives immediately the 
full force of the flame ; and the wood which is kept better 
collected together, than in our stoves, affords more quickly 
a high degree of heat. , 

Six or eight earthenware pipes, accordingly as the shape 
ot the stove may be triangular or square, fills up the space 
which exists above the fire-place. These pipes rise per- 
pendicularly from the bottom of the furnace to its top ; 
they are united together in such a manner, that a section 
of their plan would appear in the form of a grate, but 
varying in its shape, according to the nature of the triangle 

* From Ferusaac's Bulletin Technologique. 
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or parellelipipedon. They communicate by means of 
o|>enings made in curved pipes, placed alternately above 
and below at their points of separation, and these curved 
pijpes adding to their length, thus form a channel of forty 
or fifty feet long, through which the flame and heated' air 
pass, and deposit all the caloric with which they were 
charged, excepting that which is indispensable to the pro- 
curing of their escape up the chimney; The first of these^ 
pipes communicates with the fire-place, by means of an 
opening made in its arch ; and the litst, which receives at 
its upper end, the smoke after it has passed through alP 
the others, delivers it at its' lower orifice into a channel^ 
which conducts it into the chimney by the side of the 
sitovci The fire-place is closed by means of a cover^. 
formed of three separate parts, fiie one being^ a square 
plate pierced with a hole, of from five to eight inches in 
diameter, according to the size of the stove ; this opening 
is furnished with a rim or border which projects an inch 
and a half, and receives within it a circular cover, ftir- 
nisjied with a handle, and which cover is exactly fitted 
into the opening ; the third part, lastly, is in a form of a 
bell, which again covers, and surrounds the whole, it 
being fitted upon the outside of the projecting rim or 
border : this bell might at first sight appear to be super- 
fluous, but it is of the greatest use, in exactly closing the 
opening by means of the thick mass of air which it con*-^ 
tains within it; and which, being a bad conductor of 
heat, hinders it from escaping so rapidly as it otherwise 
would do. 

All the parts of this cover are made pf cast-iron, and 
are about a quarter of an inch thick. Baked clay would 
not be so convenient, as it would suffer the heat to pass 
through it too easily, and be also Uable to break. 

By means of this interior apparatus, a Russian stove 
with six pipes will heat, with from thirty to thirty-five 
pounds of wood, a volume of air equal to 5,760 cu^ic feet, 
or a hall of twenty-four feet in length, ten feet in width, 

q2 
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and twelve feet high. With eight pipes, and the C(n- 
sumption of from thirty-five to forty pounds of wood, it 
heats two chambers of 5,006, and 7,000 cubic feet. Tlus 
heating lasts twenty-four hours, and causes the thermo- 
meter to rise to 15^, the external temperature being frpm 
16 to 20* below zero. 

The wood being perfectly dry, they put at once, into the 
fire-place of the stove, the whole quantity destined to be 
employed ; when this is neariy consumed, and its embers 
(Hily yield a blueish vapour, they combine, and place the 
covers upon the opening above-mentioned. If they 
would^ at night, re-animate the heat of the stove, they 
open the covers of its door for a moment, and throw a 
pinch of salt upon the embers, after stirring them up, and 
then quickly close all the openings. 

The pipes never need be swept ; the entrance to them 
from the arch of the fire-place should, however, be 
examined and cleaned every year, upon the approach of 
winter. The chimney, which is generally from nine to 
ten inches square, must be swept with a brush, to which 
a cannon-ball is attached, and which are introduced into 
the chimney by means of a rope, which reaches from the 
top to the bottom of it 

An addition to these powerful means of heating the in- 
terior of their houses, the double casements, which are in 
general ^se, in all the habitations of the Russians, rich 
and poor, also contribute to maintain, throughout, a tem- 
perature sufficiently mild. 

In order to this, they fix within the walls a double 
frame, of from eight to ten inches in breadth, and four 
iaches thick ; this frame is intended to receive the case- 
ments both for summer and winter, and ii generally con- 
structed with the house itself. The double windows in 
Russia generally consist of two frames or sashes, separated 
from each other by a space of at least eight inches. At 
the end of September they prepare to close exactly their 
iummer windows, and they place between the two frames, 
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upon the flat bottom of the window-frame, a thick layer of 
veiy fine sand, this they cover with bricks set in mortar 
containing salt ; they likewise close with tow all the in- 
, terstices, and glue or paste a thick and strong paper over 
all the joints of the frames. 

This operation, which forms an epoch in Russi^, should 
be performed when the windows are perfectly dry, as the 
chamber must not be heated during the time of doing it. 
Without taking this precaution, the glass would be 
covered with hoar-frost, which would remain during every 
change of temperature : the salt above-mentioned, serves 
to attract humidity in the mortar, when the temporary 
wall is to be removed again. 

The current established in heating, by means of the 
stoves, is sufficiently strong to cause the air in the aparl>- 
tnents to be perpetually renewed, 'the entrance to the 
hall in the Russian mansions, is generally provided with 
double doors, furnished with counter-poises, and having 
between them a space sufficiently large to allow of one 
door closing before the other is opened. The manner in 
which the beams and rafters of the floors of their housed 
are placed, differ in some respects from ours; they first 
spread a thick layer of clay upon the surface of the earth, 
which they cover over with sifted rubbish, and sometime^ 
these layers of earth are also again covered over with 
bands of felt, prepared for this use ; the ceiUngs of their 
iipper rooms are also sufficiently closed. 

We thui^ see, that by taking these precautions, a per- 
fection is attained in the means of defending themselves 
from cold in the north of Europe; and they enjoy aib 
equality of temperature in their houses, of which the in- 
habitants of the southern parts can form no adequate 
idea. 
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XXXVIII. — On Mr. Leigh Phillips's mode of Heat- 
ing Warehouses, S^c; and his Balista Door- Spring. 

It is now upwards of twenty years since the Editor was 
shown this simple and effectual mode of applying heat by 
Mr. Phillips, in warming the four stories of a cotton 
factory or warehouse, belonging to his firm, in Man- 
chester. 

A cockle, or cast-iron oven-shaped stove or fire-place, 
was erected on the ground-floor of the warehouse, and 
heated red-hot, in the usual manner; but instead of suf- 
fering the heat to escape up the chimney at once, the 
upper .end of the flue, near the roof, was arched and 
turned downwards again, parallel to the first flue ; and 
this second flue was again curved or arched at the bottom, 
and again carried up perpendicularly, by the side of the 
two others, and thus forming three flues side by side, and 
constituting a mass of brick-work, which when once 
heated, continued to give out its heat for a considerable 
length of time. The last flue finally passed through the 
roof, and finished in a chimney ; it being also furnished 
with a sliding register-plate, near to the roof of the upper- 
most story of the building, in order to regulate the draught 
of the furnace* Mr. Phillips was highly gratified with 
the performance of his , stove ; and, indeed, we think it 
well deserves to be imitated by all persons who have occa- 
sion to heat similar premises. 

Mr, Leigh Phillips's balista door-tpring. — He took the 
precaution of causing all the doors of his premises to shut 
of their own accord, in order to hinder the cold air from 
entering, and thus counteracting the eflect of his heating 
apparatus, by applying to each door a very simple spring 
of his contrivance, and which he termed his balista spring, 
from it being formed in a somewhat similar manner to the 
ancient Roman warlike machine of that name. 

This spring consisted of a piece of rope tied together at 
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its endS| and forming a coil; which was secured above and . 
below by being passed through two staples driven ink) the 
idoor-frame, behind the door ; the four parts of the rope 
received within them, at their middle part, a square piece 
of wood, two inches thick, and four inches long, tapered 
away towards its ends, and having four grooves made 
along its edges at each end of it, for the ropes to lodge in« 
A mortise-hole was also made through the middle of* the 
block, in which one end of a flat bar of wood could be 
placed, after the ropes had been twisted together, by 
turning the block round within them ; and the other, or 
longer end of the wooden bar, then acted against the door 
by the untwisting of the ropes, so as to close it exactly in 
a similar manner to the usuat door-springs These cheap 
'substitutes for the ordinary do(M:-spriugs> had long coii- 
Kinued in use, and most completely answered their 
4>0rpose. 



XXXIX. — On a Calico-Printers' Drying Stove, at 

Manchester. 

The Editor was likewise shown this stove at the above- 
mentioned time. It was heated by means of h red-hot 
cast-iron cockle, placed in the middle of its ground-floor; 
but its other floors consisted of flat reticulated arches of 
brick -work, through the apertures in which the heat cir- 
culated through the whole building. He was almost 
afraid at first sight, to step upon this seemingly insecure 
species of floor, but was afterwards convinced that his 
fears were without any proper foundation, and that the 
floors were abundantly strong for their required purpose. 
The rows of arches abutted against upright plates of cast- 
iron, with projecting ledges underneath them, on each 
side, upon which the bricks were also lodged ; and these 
iron plates were supported upon cast-iron pillars, the whole 
being thus also rendered completely firerproof. The in- 
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terstices were formed by the bricks not touching each 
other endways f although they had a sufficient bearing 
against each other sideways, to ensure their firmness and 
stability. It must have been a bold undertaking on the part 
of the architect who first constructed such a floor ! 



XL. — On a Cheap and Simple Crane. 

The Editor likewise saw this crane in a cotton warehouse 
several stories high, at Manchester, at the same time as 
when he saw the preceding articles. It consisted of what 
is termed a rag-wheel, or a wooden wheel of six feet in 
diameter, around the rim of which were driven, at ^qual 
distances, a number of pieces of iron, made in the form of 
the letter y, and around and between the forks of which 
pieces of iron an endless rope or cable was passed, that de- 
scended from th§ uppermost room^ where the crane was 
fixed, through all the other rooms to the ground floor, so 
as to be accessible in them all, and thus to raise or lower 
any goods, by means of a rope or chain, which was wound 
upon a smaller barrel, affixed upon the same axis with the 
great wheel, and to which rope or chain the goods were 
hung. A similar rag-wheel is also made considerable use 
of, in raising or lowering the various machines employed in 
the scenery, &c. of theatres ; and it is highly deserving of 
being employed in many other cases. ^ 



XLI. — On the Art of Performing Mosaic Works *. 

On the preparation of the enamel. — ^The enamel, con- 
sisting of glass, mixed with metallic colouring matters, is 
heated for eight days in a glass-house, each colour in a se- 

• From "A Jdumey in Camiola, Italy, and France." By W. A. Cadell, 
Esq, 
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*parate pot. ^he melted enamel is taken out with an iron 
spoon^ and poured upon a polished marble slab, placed ho- 
rizontally ; and another flat marble slab is laid upon the 
surface of the melted enamel, so that the enamel cools 
into the form of a round cake, of the thickness of three- 
tenths of an English inch. 

In order to divide the cake into smaller pieces, the cake 
is placed upon a sharp steel anvil, called tagliulo, which 
has its edge uppermost, and a stroke of an edged hammer 
is given upon the upper surface of the cake ; the cake irf 
thus divided into long parellelopipeds, or prisms, of threef- 
tenths of an inch square ; and these parellelopipeds ate 
are again divided across their length by the tagliula and 
hammer, into pieces of the length of eight-tenths of an 
inch, to be used in the mosaic pictures. Sometimes the 
cakes are made thicker, and the pieces smaller. 

For some pictures, the enamel, whilst fused, is di^wn 
into long parellelopipeds, or quadrangular sticks, and 
these are divided across by the tagliulo and hammer, or by 
a file; sometimes also these pieces are divided by a saw 
without teeth, consisting of a copper blade, and emery; 
and the pieces are sometimes polished on a horizontal 
wheel of lead, with emery. 

Gilded mosaic is formed by applying the gold upon the 
hot surface of a brown enamel, immediately after the ena 
mel is taken from the furnace ; the whole is put into the 
furnace again for a short time, and when it is taken out, 
the gold is firmly fixed in the surface. In the gilded ena- 
mel used in mosaic at Rome, there is a thin coat of trans- 
parent glass laid over the .gold. 

On the ancient enamel, — ^The ancient Romans, besides 
the enamel for mosaic, made other works in enamel. Win- 
kelman mentions ancient tiles, of a kind of glass, or enamel, 
for paving the floors of rooms ; and he describes a small 
picture, composed of filaments of enamel, of different co-. 
lours, agglutinated by fusion, and each transverse section of 
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this gave a picture like that at the extremity *. The an- 
tique pastes, or artificial gems, are also the products of an 
art allied to enamel. 

Some of the ancient mosaics are said to be formed of 
coloured stones, but the greater number are composed of 
pieces of enamel. 

^ The manufactory of Mosaic pictures at Rome, belonging 
to the Pope, is in a large building to the south of St. Pe- 
ter's. The building contains a collection of enamels, drawn 
out into the form of sticks. These are arranged according 
to their colours, in an extensive suit of rooms^ The num- 
ber of shades of colour is 17,000 ! 

The enamel is very fusible, so that the small sticks can 
be melted, and drawn out into a finer size, at the flame of 
.a candle, without the assistance of a blow-pipe. 

Mosaic pictures of a moderate size are imbedded in a 
.case of copper, which has projecting crooked pieces of 
copper soldered to the bottom of it, in order to fasten the 
paste or mastic in which the pieces of enamel are stuck. 

Large pieces are imbedded on a slab of stone, or affixed 
upon the surface of 9. wall. Anciently, the paste in which 
tlie pieces of mosaic were imbedded, called in Italy stuccb, 
was composed of one measure of quick-lime quenched in 
water, and three measures of pounded marble ; these were 
made into a mass with water and white of egg, and this 
was called marmoratum; but this paste hardens too ra- 
pidly, so that it is hard before the workman has time to in- 
sert the pieces ; and it is injured by damp more readily 
than the cement made with oil. 

The paste now used is. composed of one measure of 
quenched quick-lime, and three measures of powdered tra- 
vertine stone ; thesQ are mixed with linseed oil^ and are 
stirred and worked up every day with a trowel. The 
mass is at first level on the surface, but afterwards swells 

♦ Winkelmaxm. Hist, de I' Art. Livre 1, chapitre iit. We have seen com- 
IKrand rods of enunel thus formed, laid smidl pictures of various sizes, accord* 
ing'to the degree of thinness to which the rods had heen drawn out. Epitok. 
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ii|>. Each day some oil is added^ to prevent the mass from 
.becoming diy and tintractable. The mass is ready in a 
shorter time in warm weather than in cold ; in summer the 
mass is at its perfection in twenty days ; this is known 
from its ceasing to 'swell, the water that was in the lime 
having evaporated ; the mass is then uniform throughout, 
like an ointment. In winter, and when the air is moist^ 
it requires a month to bring the paste to perfection. 

The wall on which the mosaic is to be applied must 
.have the lime taken off its surface ; then furrows, an inch 
deep, are formed in the wall to fix the cement. 

For the same purpose also, large-headed nails are driven 
into the joints in the wall, and wire is drawn from one nail 
la another. After this, the wall thus prepared is painted 
over with linseed oil. Then the cement is laid on to the 
extent of as many palms as can be executed before the ce- 
ment dries. The plasticity and softness of the cement lasts 
about twenty days ; after that the oil exudes, and the lime 
and travertine becomes a hard mass. The cement made 
with Hnseed oil is yellow, that made with white of egg is 
white, and the white cement is considered to be a charac- 
ter for distinguishing' the old mosaic from the modem ; 
but some of the modern is also made with white cement. 

The pieces of enamel are taken hold of with a forceps, 
.in order to insert them into the cement. 

The French government; during their dominion in 
Milan, employed Giacomo Raffaelli, an artist of the Ro- 
inan school of mosaic, to^ make a copy of the picture of 
the Last Supper, by Leonardo da Vinci, which is in the 
dining-hall of the suppressed monastery of Santa Maria 
delle Grazie, and occupies one end of the hall, of the same 
size as the original; namely, about twenty-four feet by 
twelve, . 

This mosaic, one of the largest that has appeared, is im- 
bedded upon twelve slabs of marble, from the lake of 
Maggiore; these twelve pieces were placed together on 
tressels in the work^shop, in a horizontal position, so that 
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it was necessary to view the picture from an elevated gal- 
lery. It occupied the labour of eight or ten men daily> 
during eight years, from the commencement to its comple- 
tion, and cost £7,500 sterling. 

After the bits of enamel are fixed into the paste, and the 
whole is allowed to dry for two months, the surface is 
brought to a plane, and polished, by means of a fiat stone 
and emery. A lapidary's wheel and emery is also used for 
polishing the surface of individual bits before their inser- 
tion. After the surface of the picture is polished, the in- 
terstices between the pieces of enamel are filled up with a 
paste of the same colour with the adjacent pieces. 

Rome is the principal, or rather the only school of mo- 
saic painting at this day in Europe. And besides the 
great establishment, there are many artists who work in 
mosaic there ; and a variety of small mosaic pictures are 
made for ornamenting rings, snufi^boxes, and other toys. 



XLIL— On the Nitrates *. 

These salts result from the eombination of the nitric acid 
with the different bases. They are the more important, 
not only on account of the great number of useful kinds 
which they include, but more particularly on account of 
the immense consumption which is made of one of the spe- 
cies, the nitrate of potash, or salt-petre ; which not only 
enters into the composition of gun-powder, but the nitric 
acid is procured from it, and which is one of the principal 
agents employed in a great number of different arts. We 
see then,, that it is this species of salt which should pecu- 
liarly fix our attention ; and it deserves to be studied with 
the greater care, as it will serve to make known the history 
of all the other kinds. Nevertheless, as we propose to treat 
upoa all these salts which are employed iu the arts, and in 

*'From the Dictionnaire Tecknologique, 
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medicine, before we proceed to describe the Bpecies, we 
shall indicate the characteristic properties of the nitrates. 

All the nitrates are soluble in water, and it is truly un- 
fortunate that there is no exception in this respect, as it 
renders the determination of the different kinds exceed- 
ingly difficult. They all likewise possess the property of 
fusing when thrown upon burning coals ; but this charac- 
ter does not belong to them exclusively, as ^hey resemble 
the chlorates and the iodates in this respect ; nevertheless, 
when it becomes necess£^y to distinguish between the 
three kinds, it is easy to do it by means of the sulphuric 
acid ; which, when it is brought into contact with a nitrate, 
causes the separation of «n a«id that exhales in the'^tmos* 
phere in the form of white vapours; whereas, when an iodate 
is treated in the same manner, it yields violet fumes ; and 
the re-action of a chlorate is such, that there results from 
the mixture a vivid deflagration.^ Finally, if we also wish 
for another means of rendering still more sensible the dif- 
ferences which exist between the nitrates and these other 
two species of salts, if we add to a supposed nitrate a little 
of the filings of iron or tin, and then pour upon them a 
little sulphuric acid, the vapours produced in this case are 
no longer white, but on the contrary are reddish ; because 
the nitric acid, instantly that it is set free, re-acts upon the 
metal it is in contact with, and hence results the produc- 
tion of the nitrous vapours. 

We profit by the action of the sulphuric acid upon the 
nitrates, in order to extract the nitric acid ; and it is by 
this process that we now procure all that is sold in com- 
merce. 

The facile decomposition of the acid, in the nitrates ren- 
ders them most energetic agents, and hence their use is 
most valuable and frequent in the cleansing the surfaces 
of various metals, and in oxiding and dissolving th6m ; and 
indeed there are but few metals which resist their action. 
It is also from this property, possessed by all the nitrates, 
that their general utiHty is derived, as they always act so 
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as to eiUlfle the oxidation of any combustible substance 
when we employ them for this purpose. Such is the mo- 
tive for using them in the manufacture of gunpowder, in 
the refining of certain metals, in the oxidation of 
others, &c. 

There is also another general property of these nitrates, 
of which we avail ourselves, and that is the result of the 
action of heat upon these salts. Thus their bases are fijt^d 
and decomposed by this means, with more or less diflSculty 
indeed ; but, by perseverance, we can always finally obtain ' 
the base, sometimes in the state of an oxide, and sometimes 
in its radical state, according to the affinity of the base for^ 
oxigen. It is only to this process that we can have re- 
course, in order to procure barytes, strontian, and some 
other bases in a state of purity. 

Amongst all the nitrates known, there is only one which' 
contains an excess of acid, all the others being perfectly 
neutral. The composition of these is such, that the acid 
contains five times more oxigen than the bases. 

'Nitrate of Silver.' — This salt is obtained by dissolving 
one part of fine cupelled silver, in two parts of the pure 
'nitric acid. The whole niust be put into a matrass, and 
be exposed to a slight degree of heiat on a sand-bath; thfe' 
are-action is sudden, one part of the acid is decomposed^'' 
the oxidized metal is dissolved, and this solution is accbin- 
panied with a vivid effervescence of the deutoxide of azot^, 
which, when it comes into contact with the air, is trans- 
form^ ihtb red nitrous vapours. 

If the silver is pure, and the re-actidn, as we have above* 
said is rapid, the solution obtained is colourless. But' 
if the silver contains copper, it is tinged with a blue 
colour, which is more or less intense, as the alloy is the' 
more considerable. It is proper to state, nevertheless, that' 
a tint of blue-verditer is sbmetimies manifested, which is^ 
not owing to the presence of copper, but is entirely caused' 
by the solution of a certain quantity of nitrous gas in the 
liquid nitrate of silver; a phenomenon, which we mtkst 
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suppose in this case to have been caused by a slow re- 
at^tioQy produced without the employment of heat. 

Wh^n the silver contains gold, which often happens, it 
fells to the bottom of the liquid, in the form of a finely dit 
vided blackish powder, which can be readily separated by 
mere decantation ; it must then be put into a conical glass 
vessel, be repeatedly washed with distilled water, and be 
submitted to the action of a slight degree of heat : the 
gold, on being collected, will ihen resume its natural 
colour. 

We have already mentioned that the pure nitric aoi4 
should be employed in this process, as that of commeroQ 
usually contains muriatic acid, which precipitates a part 
of the silver in the state of an insoluble chlorate;, w^ i^ay, 
indeed, reduce the silver, but it needlessly complicates the 
operation, and diminishes the result. 

It is not, indeed, so absolutely necessary to employ cur 
pelled silver, in order to obtain a pure nitrate of silver ; 
<Mily that it renders the operation more speedy, and more 
easily performed. We may use silver coin, or part of a 
silver vessel for the purpose, but then we must take the 
precaution of crystallizing the nitrate of silver> which by 
this means we can readily separate from the nitrate of 
copper, by reason of the greater degr-^e of solubility which 
the latter salt possesses. We wash the drained crystals 
with a little distilled wiater, and which we finally add to 
the other mother-waters ; we then concentrate the solu-. 
tion, and crystaUize it anew, and repeat the process until 
the copper begins to predominate, which we perceive bj^ 
the. intensity of the blue colour. When we have arrived 
at this point, we dilute the mother-waters with a certain 
quantity of water, and plunge into them clean plates of 
copper ; the silver will then precipitate under the form of a 
granular and brilliant powder. When the action ceases, 
you separate the liquid, and carefully wash the precipitate; 
this you must dissolve in a fresh quantity of nitric acid, in 
order to convert it into the nitrate of silver. 
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It is well to remark, that an excess of nitric acid greatly 
promotes the crystallization of the nitrate of silver; aiiid 
that when it so happens that a solution of silver, suffi- 
ciently concentrated, will not crystallize, we may make it 
form a mass by adding the nitric acid to it. 

We may also separate the greater part of the copper, by 
evaporating the first solution to dryness, an,d slightly li* 
quefying the dried mass : nearly all the nitrate of copper 
is decomposed by the action of the heat, although the ni- 
trate of silver experiences no sensible alteration. We then 
add water to dissolve the nitrate of silver : suffer the oxide 
of copper to deposit itself, decant the solution, and eva- 
porate it anew. 

It is easy to detect the presence of copper in the sdii- 
tion of silver, by means of ammonia ; which, when poured 
in a slight excess into the solution, communicates a blue 
tint to it, the more evident, according to the quantity of 
copper it contains. 

We employ the nitrate of silver under two different 
forms, viz., either in the state of crystals which are ob- 
tained in the manner above described ; these are in the 
forms of large rhomboidal or hexahedral plates, which are 
more' translucent than transparent, being of a blueish white 
colour, and having a very disagreeable styptic and me- 
tallic taste, or else in the shape of cylinders (the lapis tnr- 
fernalis), the crystals being melted by heat, and poured 
into a mould in the manner we shall now indicate: — . 

When we have obtained the pure nitrate of silver, we ' 
dry it completely in a porcelain capsule ; we then transfer 
it into a crucible, formed either of silver or platina, and . 
heat it in order to Uquefy the nitrate of silver. Whilst the 
fusion is effecting we prepare the mould ready to receive 
the fused crystals ; this mould may be formed either of 
brass or iron. It consists of two flat plates, in each of 
which are cut a stories of parallel semi-cylindrical channels, 
which serve to form the halves of the cylinders. These 
channels in the two plates exactly correspond with each 
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gtlier^ so as to form, when closed, a row of l^dUoir cy-^ 
linders, shut at their lower ends, but their upper ones 
open, and communjicating by means of a common ohannel, 
which is formed in the upp^ ends of the plates. Hiq tw^ 
plates, when placed in contact, are firmly retained in thifc 
aitaation by means of an iron frame, and two binding- 
screws. Both of the * plates must be made perfectly clean, 
a^d be slightly^ heated, in order to drive off all hutoidity; 
but the inside of each channel should be rubbed over with 
an oily linen cloth, so as to leave ''but very Uttle oil, how- 
ever, remaining in the channels, in order to avoid the 
fprming of any black spots upon the surfaces of the cy- 
linders, which would oblige us to return th^m again tQ 
the crucible, and might thus effect the reduction of the 
silver. 

If .we pour the nitrate into the moulds as soon as it it 
fused, it will have a pearly-gray colour ; if we make it toix 
sale, we shall be obliged to keep it for some time in fusion, 
in order to give it u little more colour '; but, in order to 
prevent the decomposition of a small quantity of the ni- 
trate, of silv^, we must add a relative proportion of the 
oxide to it 

This colour, which the consumers require to be given to 
the fused nitrate, is not, however, to be considered as mere 
caprice, as it is certain, that the gray lapis iwfemaiis i^ 
not of a sufficient cotinstence, it breaks too readily ; but 
after it has been longer heated, and become blacker, it 
possesses more hardness. ' / 

Otherwise, when we have attained the desired, point of 
fusion, and placed the mould in the position above de- 
scribed, we pour the fused nitrate into it ; and when we 
judge that it is become fixed, we loosen the binding 
screws, remove the firame, and separate the two plate/ 
by gently iMking them, taking the precaution of holding 
them io ^0. right hand. We then place the plates upon 
a sheet of paper, and remove the fused cylinders by meaiiB 
vot. tK K 



/ • 
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of the p^tA cf tt tanife^ whi^ t^ ^pply ^ ^^^^ P^>^ oTtk^ 
mould where tb^ d^mmon ^h^m^ ib fbfinted. 6ut trh^ 
the cylmderd^ which we ean g^sieri^Iy remove hy thik 
iteixtB, wilt not qmt the mbiildi we must retnove theosi 
^^l^ 06^ ahd d^o detach the aiHi^i^ scrapie with thb 
edgh ifS the knifb ; we dso temove ffom the tnduldi^ all the 
bitd whieb ai^ too i^Mal) for sale^ but we tereiuny remove 
those whiioh facav^ entirely filled the ehai^iiete^ aiMl before 
t^ mould hai^ become too cold. 

Tbeee tr^liiiderB have this serioufs iudonvetiience attsteh^ 
to them; that when made iise of by the imrgetftt, they 
are alferwardi^ liable to retain up6n them a little df tlM 
pks (Kf tif^us derived horn the places or ivomid? npM 
wiiicb they have been appKed^ and thus to initoctttat^ 
other persons therewith^ upon whom they may be -aftef- 
waf d& usedi We mmt take care that the eylitid^h» of the 
ktpu^ tf^emaUs be peieled in long aikd narrow bdxe^l axA 
generedily fill up the ititer^titoes^ between ^m with; the 
gtake €if linseed^ aftef wUch they WiH be^ carriage with- 
cwt d^tiger oiE^ bi^eaking. 

With tii€icppi4ity whfch enters fete those ptt)fessions 
which are practised in secret, we find some persons who 
i^e di^bottest eneu^ to* speculate upon makihg ftatfdtilent 
kmlalioiie ol^ tife lapi^ i^e¥Mtk. Kow ^ pride^ of dri^ 
{A'epal^«l€iol^^beit^ high, it has beeeme amongst thesepeioijAe^ 
eme of ibeir ptiik^iptiA objects of tMLvA. It is offen made of 
silver alloyed wHb copper, and Whicfe they de n6t tSepSii^e j 
but in order that the lapis infernatis may not' be of a Ver* 
diter tifi(t, they Iteep it a long time in fosion, but ndt bhg 
enougk to effect the complete f^fecompositiott ef ' tbe nitrate 
one of cepper, ; and thus it follows, that the ocJdde of edpper 
Vecomes mo:ed wiA the nitrates, and gives the /«p^5 t^^»- 
nalUo, UkBickish ttnjt. By dissolving these mited and frfsdd 
trates of silver and c6jpp6r in a sufficient quantity of 
disliiled vtiater^ filtering ik^ s61utieh, and pouring -u^mi 
the re^^um a .Kttle liitrie ai^id, we instantly d^ect 
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tfac presmce of the copper^ from the blue ,6Qlour a^ the bo* 
lutioii, and which may be rendered still niore eyident by 
addii^g ammonia to excecs^ 

Another frauds equally mischievous^ is also tontiat^eJly 
furactiBed ; this consists in adding to the nitrate of silvei; 
nitrate of potash. These are fused together; but it is 
easy to detect this frauds as the lapis infernalUy when it i$ 
{Mire^ inr only contains a little copper^ affords a crystalline 
and radiated fracture ; but that which his been alloyed 
with the nitrate of potasbi has a smooth and homogenous 
,fhicture« If we would> howerlnr^ acquire a mote certain 
proof of this faot^ we have only to dissolve a. determinate 
weight of the suspected nitratey and preoii^tate the 
silver by means of the muriatic aeid> added in a.^digbt 
excess ; we then filter the Hquid, evaporate it to dry- 
<ness^ and we shall pbtain in the residue^ the nitrate of pot- 
•ash added* 

The dry nitrate of silver is formed of 

Nitric acid . . .^. 30«d • • . 3l«81 . 
Oxide of silver • • . 69«d • • ., 68.10 



' 100. 100. 

. Two parts of silver always produce^ in practice, three 
parts of the lapu infer/ialisp or lunar caustic. . 

The nit^te of silver possesses, in common with the 
other nitrat^, the property of being decomposed by a con- 
tinue, heat; but it is one of the small number of thos^, 
whose bases can be completely reduced, by reason of the 
litt}0 affinity it has for oxygen. And thus, by continuing 
to heat the nitxate of silver, we successively disengage the 
Oxygen, the nitrous acid, and the azote, and there finally 
remains the ii^etallie silver. We have often occasion to 
fecur to thU characteristic, to\detect the presence of the 
nitrate of 6»l,ver, it is sufficient to place a pcotion oi it upon 
burning charcoal : the nitrate is decomposed, and there 
remains a pellicle of silver. One of the most striking pro- 

r2 
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perties of the nitrate of silver is, that it blackens' the or« 
ganic substances which it is brought into contact with ; it 
at first produces a grayish tint, then a blue one, aiid 
finally a blackness, which resists all the re-agents ; and 
thus we employ it to imprint upon clotti an indelible 
mark*. We have also long used it to blacken the hair. 
The nitrate of silver forms the basis of various liquids, 
which are sold at very high prices by the hair-dressers and 
perfumers. They usiiaUy employ for this purpose the 
crystallized nitrate ; but it is much better to use the fused 
liitrate, because it is certain to be perfectly neutralized, 
and may thus prevent the mischievous effects which tite 
produced from the excess of acid, which is ordinaiily con- 
tained in that which is only crystallized. 

The nitrate of silver in solution, is one of the surest tests 
known to detect in any liquid whatever, the presence either 
of the hydrochloric or muriatic acid, or of any muriate; 
and this, by reason of the great insolubility of the chlorate 
or muriate of silver which is produced. Thus, when we 
find a white precipitate is caused by the addition of a few 
drops of the solution of nitrate of silver to any liquid, and 
that the precipitate thus produced is not dissolved by 
adding the nitric acid in excess, we may be certain that 
the hydrochloric acid exists in that liquid. As the pro- 
portions of the chlorate of silver are well known, it is easy, - 
by collecting the chlorate, and weighing it after it has 
i^n well dried> to ascertain the proportion of the hydro- 
chloric acid which was contained in the quantity of li(](uid 
submitted to examination. 

Zinc, iron, and especially copper precipitate silver in the 
metallic state, from its nitric solution ; and this property 
is employed to profit; in the arts, in order to separate the 
silver firom the other metals with which it may have been 
coiiAined, as well also as to cover them with the precipi- 
tafiu'siliRQr, an(l thus tid' produce a true silvering. 

* The lat« Bnroii Eddcnrnts used a silver stamp for this purpoee.'^EDiTOic. 
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We have above stated^ that the surgeons, employ the 
fused nitrate of silver as a most powerful caustic, in the 
form of small cylinders^ which are capable of being held 
in a kind otBilyer port-cray on; they must not be touched 
with the fingers, as they would blacken the skin. We 
touch lightly, but repeatedly, with the moistened extremity 
of the stone, the affected part we would cauterize ; and, 
finally, wipe the stone with a piece of fine linen cloth, be- 
fore laying it aside. When we would apply the caustic to 
cavities, which s^e either too narrow or too deep for the 
cylinder to penetrate, we moisten the point of it, and rub it 
over with a long needle made of silver, like a knitting-needle,, 
and then withdrawing it ; it remains coated over with ai 
slight layer of the caustic, and which can be thus intro- 
duced with facility into all cavities where it may be neces- 
sary to employ it. 

We also en^ploy the nitrate of silver in solution, but in a 
very great state of dilution, as a cdlyrium ; and princi- 
pally in the cases of those poor persons who are afljicted 
with ulcers, occasioned by inflammations of 2ong con- 
tinuance. 

'We also prescribe the nitrate of silver in solution, as a 
medicine in cases of epilepsy, and it is said, with re- 
markable success ; but it so dangerous a remedy, that it^ 
ought to be administered by none but the most skilful 
practitioners. The skin of persons who have he&k 
thus treated, assumes a coppery hue, which is not soon 
removed. 

We also employ the nitrate of silver ^Ik a powerful an- 
tiseptic ; but unfortunely its poisonous qualities will not 
permit us to employ it in preserving our alimentary sub- 
stances, although it can be used in the preservation of 
certain anatomical preparations ; but for this use corrosive 
sublimate is without doubt preferable, as it is not liable ta 
blacken, like the nitrate of silver, the organic tissue^ 

Nitrate of burytes. — ^This salt is obtained by either de- 
composing the native sub*carb(»aie by the nitric acid ; or 
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by converting the ftulpb^te.of baiytes, first into asuI|Sihu- 
ret, and then into a nitrate* ^l^cb of these processes ha> 
Its advantages and its inconv^ience^/ The first is but 
rarely employed in France, because we are obliged to pro' 
cure the 8ub-<carbonate from foreign parts^ and its pricie is 
too high to use it with economy in place of the 6ul]:^ate. 
J?eY€rtheless, there are some cases in which we are obliged 
to employ it in spite of its dearneas ; thus, for instance, 
when a laboratory is so constructed or situated, that w^ 
cannot disengage the sulphuretted hydrogen without 
danger* 

The sub-carbonate of barytas, however finely powdered, 
16 acted upon with difficulty by the nitric acid, and it 
appears that this is occasioned by its molecular aggrega* 
tion : it is certain that the acid penetrates it much more 
readily after it has been submitted to a heat suffici^it. to 
make it rednhot It is well to dilute the acid with a little 
water, be^iuse the nitrate of barytas tiot being very solu^ 
ilty covers the carbonate, and becomes an obstacle to the 
progress of the c^ration ; it is also equally advantageous 
to place tha earthen vassal in which the decomposition is 
^performed, in a water^bath, in order to facilitate it* When 
the liquid has obtained . the neutral point, we filter it 
through paper, and evaporate the filtered liquid* 

In order to prepare the nitrate of barytes from the sul* 
j^atC; we first reduce it to a very' fine powder, and mix 
it with a quarter of its weight of charcoal powder, also 
finely pulverized ; we put this mixture into covered cru- 
eibles^ wdl luted, and mibmit it to a strong calcination. 
We are obliged to employ a high temperature^ in order 
that the charcoal may act upon tha acid in the sulphate in 
such a manner as to seize its. oxygen, and to forin with it^ 
and the carbonic acid, the gaseous oxide of carbon ; and 
the sulphur riamaiBs fixed iti &e pdAnitive base, iniuCUKm 
with the sulphuric acid. 

When the caksiiiaiion. has been suffi£;iently pioloiiged^ 
the powder, which was hbck at ficst, will have bccooae oi 
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agrayieh asfa colour; and instead of heing loose, it will 
agglomerate : it forms a spongy mosd of easy ftdutioh in 
the saliva, to which it gives a decided taste of Stil^nn 

Some manufacturers advise us to grind this^ m<ass in 
water, and immediately poor the nitric aeid upon it ^ but 
as the sulphate always contains a certain quantity ot itotk 
cat manganese, and it is found inconvenient to dissdve at 
the same time these n^tallic oxides ; and ai^ ther3 is al* 
ufays found a portion oif sulphate whtdi is not changed, 
and which forms a considerable resi<|uuin, ^ich it k 
difficult to separate from the last portions of the titrate, 
and as the value of this is so great, so pikers advise us 
to commence by boiling the ley of sulphur in i^ter, 
and finally to decompose the solution by th« nttrie sicid. 

This ley of sulphur presents a phenomenon, w^i^ is 
sufficiently repaarkable to deserve notice; this is, that 
when stifficiently concentrated, it affords, on coding, 
white hexahedral crystals, which are a hydrate of barytes ; 
these are probably fc^ined by the attraction of cohesion^ 
which, at the moment of crystallization, caused the less 
soluble bodies to be precipitate^ ; whilst, on the oA^ 
hand, it facilitates the formatioi;! and combination of the 
tfiore soluble ones 'which remain in Ae liquid, and fG»rm 
what is often called the hydrosulphate of tulpkuti When 
we filter this ley, and decompose it by the nitric add, the 
sulphuretted hydrc^en produces a brisk effi^rve$c^nce, and 
an abundance of sulphur precipitates iat the same time, 
which renders the liquid milky. It is well to bum odT 
this, hydrosulphuric acid as fa^ as it is produced, in oi^er 
to hinder it from incommoding us ; and it is ah ess^itktl 
precaution, either to perform the operatic in the open air, 
or ^t least where there k a free circtilation ; ^d to Care* 
fully avoid operating in a place wbere th^re is no <ihimn^. 
Many accidents have happened from negleetitig.^ guanl 
against the effects of this dangerous giul ; and W6 datmOt, 
therefore, too much recommen,d caution to practitioners. 
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Wheii the effervescence ceases, which shows that the 
liquid contains a slight access of acid, we eease to add any 
more, uid then heat the liquid, in order to drive off any 
portion of sulphuretted hydrogen which may remain in 
9olution ; we then let it cool, filter it, and finally evaporate 
itf in order to obtain the Crystallized nitrate of barytes* 
The first crop of crystals are fine ; but at each succeeding 
evaporation of the- nitrate, they become more and more 
cdoured by the oxides of iron and manganese which they 
combine with, in spite of all the precautions we may taba 
to prevent it. 

As the principal employment of this salt is to serve for 
the preparation of caustic barytes, and as the presence of 
these oxides lessen its purity, so we- are obfiged, in order to 
free it &om them, to grind the nitrate to powder, and sub- 
mit it to a slight torrefaction, which, by superoxiding the 
iron and manganese, destroys their comlHuation with the 
nitrate of barytes, and permits us to separate them, by 
again dissolving the nitrate, and filtering the solution. 

The nitrate of barytes crystallizes in octahedrons and 
tetrahedrons, which are transparent at their edges, but 
nearly opaque every where else; these are soluble ia 
twelve times their weight of water, at the temperature 
of 16.®, but only require three or four of boiling water. 
As this salt contains but little water of crystallization, 
so it decrepitates Uke common salt, when submitted to 
the action of heat ; it also undergoes the same changes 
from this element as the other nitrates, and it is the 
only salt from which we can prepare the caustic and anhy- 
drous barytes. 

The nitrate of barytes is employed in our lab<»ratories 
to detect the- presence of the sulphuric acid, or of sul- 
phates, in any . liquid whatever. It has been long em- 
ployed by the makers of artificial fire-works to ^modify 
the colours of certain flames, to which it communicates a, 
yellowish hue. , ' 
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The nitrate of barytes is composed of ' 

; Kirwan, VauqueUni Ridtter, BerzeliM9» 

Acid . . 32 . . 38 . . 39 . . 41.44 

Base . . 67 •. 60 . .61 . . 58.66 
Water , 11 . . 12 '^ 



100 100^ 100 100 
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Nitrate of bismuth. — ^Tbe preparation of this salt pre- 
sents no difficulty; but as the bismuth of commerce ge- 
nerally contains a considerable quantity of arsenic, so it is 
well, in order to purify it, to keep it ti considerahle time in 
fusion : the arsenic is partly dissipated by this means, 
but not entirely. If, however, we grossly pulverize the 
purified bismuth, and throw it by portions into the or- 
dinary nitric acid, a little diluted with water, it produces a 
brisk effervescence of nitrous gas. Part of the metal is 
dissolved, and the remainder lies at the bottom of the 
vessel, in the form of a white powder, which is generally 
considered as a sub-nitrate, but which we think is com- 
posed of th6Larseniate of bismuth, which is formed by the 
re-^action of the nitric acid upon the two metals. Apart 
of this arseniate is retained in solution, favoured by the ex- 
cess of acid, and precipitates when, we evaporate the li- 
quid, in order to obtain the crystallized nitrate of bisniuth. 

This salt crystallizes in large flat prisms, terminated by 
pyramids; it is not transparent, but of a gruyish appear- 
ance, the crytals being of a blueish white colour; water 
decomposes them, by seizing the acid, and precipitating 
the insoluble sub-nitrate ; this, when well washed and 
dried, is a powder of a very white colour, exceedingly soft 
to the touch; but it possesses the unfortunate property of 
becoming black, by the slightest emanations of sulphurous 
vapours. But the clearness of its white colour, and its rea- 
diness to mix with other bodies, causes it to be employed 
under the term bhnc de fard, a name by whiqh it has long 
been distinguished ; as well also as to dilute other colours, . 
without altering the purity of their tints, such as rouge and 
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carmine, both equally used by the ladie«» It is also Uj^d 
in many other arts, and particularly in the manufacture of 
coloured sealing-wax ; and it is likewise employed to 
lightoi the tints of other colouring materials. It is also 
itsed, with other substances, in the making of false pearls ; 
from which it has acquired the name of pearl-white. 

The makers of enamel add the white of bismuth to one 
of their compositions, in order to increase its fusibUity. 

When we merely prepare the nitrate of bismuth in ord«r 
to obtain the sub-nitrate, as is generally the case, w^ do 
not crystallize it, but content ourselres with throwing the s(^ 
Jjotion into a quantity of water ; we then agitate it strongly, 
and leaTC it to settle ; we afterwai:d8 wadi it, and decant 
die water off, and form it into masses, after leaving it fox a 
sufficient time to drain upon a cloth filtre. It may not be 
oseless to rq)eat, after what we have above stated^ that in 
order to give this process all .the desirable success, we must 
take care td perfonn it at a distance from all sulphurous 
exhalations. 

The sub-nitrate of bismuth may be obtained under the 
fonofi of biiUiant ptearly scales, if we cause their preci^ta^ 
tion to be slowly effected, t^ employing acidulated water, 
kdstead of pure water. 

The crystallized nitrate of bismuth is composed, accorc^ 
ing to the analyses of Lagerfaielm and Berzelius^ of 
: Acid ■ . . . • 33-84 .^. . . 40-70 
Base .... 49.31 . \ . . £9.30 
Wptttt- . . . . 16.86 

100. 100. 

vAnd the sub-nitrate, according to M. Grouvelle, of 

Acid . .... 13,97 
Base ... . . 81.37 
Water . . . . . 4.66 ' 

100. 
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SpHification of a patent, uh^msdjim tie Thikil ftiMbtm^ 
for an hnprcmed mode of fiocing the ^narimi^ compass, 
iy Mr. Lemuel Langley, dated 'Atay, 1828.— "Le- 
muel Ltingley, of the town of Norfolk, in the state of 
• Virginia, has invented an improvement in the mocle of 
fixing the Mariner's Compiass, which is described in the 
Vrords following :— 

*' The object of my improvement is to dispfenise altoge- 
ther with the binacle, in which the Cbmpass is ordinarily 
fixed, to cause it to answer all the purposes of a tell-tale, 
cbid to secure i€ against accidents from cannon-shot, the 
{shipping of heavy seas, or any other cause of injury. The 
Inode in which these ends ajre attained, is by cutting a hole 
tiirOugh the deck of the vessel, at or near the place where 
thebinacleis usually situated; this bole is cut through 
into the cabin, and within it is placed the Compass with 
its box, suspended in the usual way ; and when so siluated, 
it is completely out of the reach of cannon or other shot. 
fe order ta cause it to act as a tell-tale, the compass-box is 
made with a glass bottom, so that the card can be seen as 
perfectly in the cabin as upon deck. I also make the com- 
pass-card translucent, or semi-transparent, in coilsequence 
^ of which it may alwJlys be lighted fhnn below, and will be 
much mbre plainly seep at rkight than when Ugfated in the 
ordinary way. The compass is defended at top by a very 
tiiick piece of glass ; such as I have used has been iliree- 
fourths of an inch in thickness, and this is also defended 
by a rim,' or band, projecting above the dfeck ; the lower 
side of the box is also ^zed ; and I contemplate some- 
times making tho sides of the box of glass, should it be 
desirable to admit light in that way. 

" What I claim as new in the above described invention, 
is the fixing of the fcompass entirely within the planking of 
the deck of a vessel ; and the mode of rendering it equsdty 
mible, both upon deck and in the cabin. 

Lemuel Langley." 
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Remarks, by Dr. Thomas P. Jonks, Editor of the 

Franklin Journal. 

We have seen but few things better calculated to an- 
swer the intended purpose than the^ foregoing invention. 
Whilst the deck of the vessel remains^ the manner's only 
guide, the compass, is perfectly secure. The small pro- 
jection, which it has been thought best to give to the 
glazed rim, may be completely protected from cannon 
shot, by a wide plate of iron fixed around it, so as to rise 
a little higher than the rim, whilst its edges are level with 
the deck. 

A British vessel was in the port of Norfolk, when Mr. 
Langley was fixing one of his compasses on board a United 
States vessel, the baptain of which preferred it very much 
to the costly binacle and tell-tale with which his own 
ship was furnished; there is but little doubt, therefore, 
that we shall see the invention patented in England, as it 
is not there required that the patentee should be the in- 
ventor. Mr. Langley, we believe, has not taken any mea- 
sures to secure it to himself in that country. We fire- 
quently recognise the improveiiients made by our country- 
men in the accounts of English patents; of this we have 
no right or inclination to complain ; but we cannot help 
feeling, that justice requires that the credit of haying made 
useful inventions or discoveries, ought to be given to tjie 
country to which they belong ; the situation'of the Editor 
will enable him hereafter, to attain this end in almost eveiy 
instance ; and his inclinations will lead him to give, it the 
required attention. 

An Improvtment in water-wheels, patented by ABfel 
GifeEENLEAF, of Mexico, Ogwego Covntry. New . York, 
June 5, 1836, — ^The plan proposed is, to employ two or 
more water-wheels; where wheels of the undershot kind are 
used ; the second: wheel to be acted upon by the water 
after it has left the first; the two wheels to be geared to- 
gether by an intermediate cog-wheel, or to be connected by 
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a band^ passmg oyer drums upon the wheel shafta, sa <^at 
in dither case^ the motion of the second wheel shall be 
about one-third less rapid than that of the first ; it being 
estimated that the -water will strike it- with a power dimi- 
nished in that proportion. The fall may be divided into 
two parts; giving such a descent to each> as shall jcause the 
action to be nearly in. this proportion. 

On the progress of inventions connected with naviga- 
ble canals^. (From the Boston Journal of Science.)"--' 
The triumphant progress of the Great Western Canal, be- 
gun a few years since, by the state of Ne*r York, has fixed 
the attention of the public to works of this kind, in a de- 
gree perhaps unprecedented in any other country. Iii 
every district in the United States- canals are projected ; 
and such are the supplies of water> and so favourable are 
other circumstances, that very few of the projects appear 
^ther chimetical, or at least so far as the public are con^- 
cemed, useless. 

This advantageous mode of intercourse of traffic is, in 
some of its most important parts, of modem invention ; 
although, some of the canals of the ancients were designed 
for commercial intercourse, and on all it might be prac- 
tised in a degree; yet, irrigating and draining the land 
were the ends proposed by most of the canals known in 
the early ages. The limit which the state of knowledge 
fixed to all works of Uiis kind, will be fully perceived, when 
it is recollected * that locks, and consequently different 
levels, were unknown until within, a few ceQturies. The 
ancient canals, th^efore, were no more than artificial 
livers, which could be made only through countries nearly 
level ; and which, in cases of deviation from that direction, 
. not only presented the obstacle of rapids to the passage "qf 
boats, but required constant attention and labour, to pre- 
serve the embankments from destruction ; and perhaps the 
fieighbouring country from inundation. Such were the 

• • - .• • . . • • • . ; 
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c&nak of Ifidisi, Egyf^t, ^d aiiteietit Ittdy ,* atKl. such-stt 
this day ai"© the canals of Chiila. Notwithstanding, how*' 
ever, the imperfection of these wotks, from the "Want df 
knowledge, some of them were formed on that ^cale of 
gtandem*, which 60 strongly characterises the prodactioni^ 
of ancient art. There seems to be good authority fck 
bdie v in g^that the Red Sea, was once united to the Nile 
by a canal. One entrance of this canal h said to be yet 
remaining. Thecan^l of Alexandria, which united that 
city with the Nile, still exists, although in a ruinous state. 
Formerly the great productioiis of Egypt were carried 
thi^ugh this channel to Alexandria, thus aroiding the dan*- 
geroos navigation of the mouth of the Nile, from whence 
tibey were shipped to Europe. The whole number of ca- 
nals fai Egypt is said to have amounted to eighty, i^onte of 
which were forty leagues in length, and in some places 
neatly.ihree hundred yards in width. The Gr^s have 
left no great works of this kind ; at least none for the pui^ 
poses of navigatioti. A cut through the isthmus 6f Corinth, 
which would tnake a mrvigable passage fttm tht Ionian 
Sea to the Archipelago, though often proposed, wufi never 
effected. Th^ canals of ancient Italy were neither nu- 
merous nor extem^ive. They were designed for the double 
purpose of drains and navigation. Such were the canals 
ctf'the Pontine marshes, axul those in the neighbourhood of 
the Po. Ih England, however, a Roman work, now called 
the Gaerdrke, formerly united the Nyne, near Peterbo- 
rough, to the Witham, below Lincoln. It was nearly 
forty miles in length ; and from the ruins whieh stilt re- 
main, must have been very broad and deep. Another cat- 
nal, supposed to have been a Roman work, is sttfl naviga- 
ble, and connects Lincoln with the Trent, above Gains- 
borough, by one level of eleven miles. These canals are 
both situated in the English fen&, and are of couse natural 
levels. • 

It has. been believed that locks were, unknown to the 
ancients ; they are still unknown to the Chinese. Some 
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lednals of .China, liowever, are constructed on dif- 
fti(Mt lerris:; ^nd their metbod of passing boats from one 
fcvel to another is worthy of attention. The levels are con- 
nected by indined planes constructed of hewn stoiie/ 
These inclined planes, in some instances, connect levels 
difiering fifteen feet in elevation. In passing from the^ 
upper to the lower canal, the .boat is raised out of the 
water, and launched over the inclined plane, the last part 
of the operation, of course, requiring no great labour, as 
the friction ov^ the plane retards the descent of the boat. 
But in passing from the inferior to the superior canal pow- 
erful engines are required. These consist of capstans, 
from which ropes are passed round the stem of the boat. 
The efforts of a hundred men are sometimes required to 
effecH; the ekvatfon of a loaded bo^t. Tbe obj^ctibn to 
&iin mode, taken in this simple dtid rttdeforzti, lies not atlf 
in the gfMt kbbur ^eqiliited by it, bat in the ittjttry which 
must necessarily be done to boats. The practice could 
never be adopted with the slightly timbered barges usedJ in 
our Canals, whidh ate calculated to be Supported by the 
fbxid int^hich they move, and which presses: with a fbrce? 
perfectly eijttal ott etery part t^rith which it h iti corttadt. 
There are some situations, however,, where from the 
scarcity of Vfrater, the inclined plane is necessarily sub- 
dtituted for the lock. Some wOrks of this kind a^ u66(I 

I 

on the continent of Ettrope ; and in Eliglstnd, in sbme 
cases, where the weight of the descending greatly exceeds 
that of the ascending commodities ; as in the traffic be- 
tween mines and furnaces, incUned planes are used with 
advantage. In these situations the descending and loaded 
boat is made to drag up an ascending one which is empty, 
or but lightly loaded ; thus exhausting in a useful purpose, 
a forcCj which not being expended in friction, as rollers or 
wheels are used between the boat and the plane, could not 
be otherwise controlled without some labour and cost. 

(To be continued,} 
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LIST OF PATENTS FOR NEW INVENTIONS, 

Which have passed the Great Heal since March 2, 18129. 

To George Haden,* Ironbridge, in the comity of Wilta, engineer; 
for certain improvements in machinery for dressing cloths. Dated 
March 2, 1829. — ^To be specified in six months. 

To William Storey, of Morley, in the parish of Badey, in the 
county of York, plumber and glazier; and Samuel Hirst, of the 
same place, clothier ; for certain materials, which when combined, . 
are suited to be employed in scouring, milling or fulling, cleans- 
ing, and washing of cloths and other fabrics ; and by the employ- 
ment of which materiab, considerable improvements in those pro- 
cesses are e£fected« Dated March 10, 1829. — ^In six months. 

To Richard Hall, of Plymouth, in the county of Devon, tailor 
and woollen draper; for a composition, applicable to certain febrics 
or substances, from which may- be manu&ctured boots, shoes,^ and. 
various other artides. Dated March 10, 1829* — In six months.. 

To James Willis Wayte, of Drury Lane, in the county of Mid- 
dlesex, printer ; for certain improvements in printing . machinery. 
Dated March 19, 1&29. — ^In six months. 
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XLVI.r— On the Microscope. By the Editor. 

(Continued from page 199.^ 
* ' WITH FIGURES. 

On the singular stru<;ture of the pith of the rush. — 
The general structure of this beautiful microscopic object 
is Exhibited in fig. 1, of plate V. ; it being composed of 
a series of tubes, arranged in triangles, and forming hex- 
agons, grouping into each other with much regularity; 
tod each tube being divided in its middle by a valve. 

Sometimes, however, the structure differs in the manner 
shown in fig. 2, where several oval forms are shown inter- 
mingled with the former arrangement; and other tubes 
also branch off,. which connect with the layers underneath 
and above them ; and towards the bark of tHe rush the 
tubes are crowded much closer together, and lose much of; 
tJieir regular arrangement. 

The pith of the rush may be freed entire from the bark, 
by sticking two pins through the upper or smaller end of, 
the rush, at right-angles to each other, and as shown in ' 
fig. 3 ; and then taking that end of the rush between the , 
teeth, and carryihg the pins along towards the end of it, 
the bark will thus be divided into four stripes, which sepa- 
rate themselves from the pith, which is driven along before 
tbe crossed pins out at the root end of the rush, in a 
greatly compressed and contracted form indeed, but it 
quickly extends itself again by its elasticity, and reg«ttns 
nearly its original length. 

VOL. IV. « 
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The Editor was instructed in this curious method of 
freeing the pith of the rush from the bark, several years 
since, by a lamp manufacturer from Amsterdam ; where, 
and also in other parts of the Netherlands, it is commonly 
used for the wicks of lamps ; the pieces of pith being 
stuck upright into holes, formed in the thickness of the 
shallow and broad earthenware vessels constituting the 
lamps ; but of course the holes do not pass through their 
bottoms. The vidcks stand at first somewhat above the 
surface of the oil, and upon being lighted, instantly shorten 
to a proper burning height, and then gradually burn away 
as the oil consumes, and without needing to be snu£Ped or 
continually trimmed, as the cotton wicks of our lamps re- 
quire to be. 

If a piece of the pith of the rush be set fire to, but with- 
out inflaming it, it will continue to moulder away nearly 
to ashes, the red-hot part following a winding course as it 
bums ; and the remainder, after the burning, will assume 
a helical or screw-like form, similar to that shown in fig. 4. 
This affords another example of the very singular conform- 
ation of this curious substance, and indeed was an acci- 
dental discovery of the Editor's making some years since. 
On the teed'-vessel of the anagalla, pimpernel, or scarlet 
chickweed.^-ixi our third volume, page 143, we gave an 
account of the beautiful structure of the flo weirs of this de- 
licate plant, together with several figures of parts thereof; 
to this we have now to add the microscopic appearance of 
the outward coat of the spherical seed-vessel of it, under 
highly magnifying powers, and as shown in fig. 5. 

It would seem that Nature here has determined to show 
how vndely she could depart from the geometrical exact- 
ness and symmetry displayed in the structure of the pith of 
the rush, in the elegantly sinuous or winding forms of the 
frame-work of this vessel ; and which indeed is no bad re- 
presentation of the carvings given by the stone-mason to 
his rustic basements. 

Qn the singular structure of the leaves of tlie sphagnum 
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palustre, or white bog wot f.— In plate V,, fig. 6 repre- 
sents a small portion of one of these leaves^ viewed tinder 
the power of a single lens, th6 twentieth of ah inch focus; 
here again we have a curious instance of the vagaries of 
Nature in the structure of this leaf: it resembles a sort of 
irregularly shaped frame-work, laced together across. 

On the larva, pupa, and exuvia of a straw-colouted 
plumed cutex or gnat. — Having lately been favoured by 
Mr. C. Gould, with several of these curious larvae, and 
which form one of the principal subjects figured in Pritchatd 
and Goring's new work; " On Living Objects for the Mi-- 
eroscope;" and which Mr. Gould had procured from a 
pond in the vicinity of Epping Forest ; and having since 
kept them in a phial, with frequent renewals of the water 
from time to time, we found several of v thetn change from 
the larva into the pupa state, and one of these latter again 
into the perfect culex, or gnat; leaving, of course, its ex- 
uvia floating upon the surface of the water. This exuvia 
we secured, and placed between glass slips, and were glad 
to find that it retained several of the most interesting fea- 
tures of the pupa; and in particular the two curious reticu- 
liated cases, which enclosed the antennae of the gnat, are 
perfectly preserved ; so likewise are the two delicately thin 
webs at the hinder extremity of the body of the pupa. 
These webs are employed by the pupa in swimming, and 
supporting itself in a vertical position in the water, the 
Ikrva always preserving a horizontal posture : and before 
the change of the pupa into the gnat, its upper part be- 
came of a very dark colour, which may be noticed as an 
ihdication of its approaching metamorphosis. 

This pupa presents a curious appearance in the water,- 
its antennae, in their oval cases, seeming like two horns 
standing upright above its head; and its two black eyes in 
the front, together with the markings of its abdomen, gives 
it altogether the resemblance of a skull affixed upon ^a 
skeleton, and which latter ^ame it has acquired in conse- 
(}ti6iiee, 

s2 
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The larva is admirably fitted with the means of swim- 
ming, in the beautiful radiated and feathered appendages 
to its tail ; but which are entirely changed in its pupa 
state, into the two webbed appendages above-mentioned. 
It is likewise furnished with a most singular apparatus for 
seizing and devouring its prey, and which consists of two 
powerful branches, articulated in the front and upper part 
of its head, each having four stiff hairs descending from 
a, and with these it can bring the minute animalculse 
within reach of its jaws, which are armed with teeth, well 
fitted to perform their office of destruction ; besides these 
instruments, it is hkewise furnished with a tongue, having 
tufts of hairs upon each side of it ; other tufts of hairs 
are likewise affixed to the jaws upon each side ; and thus, 
between its seizing, sweeping, and devouring instruments, 
there is hardly a chance left for its prey escaping. Its 
eyes are also very curiously formed, they being compound 
ones, but not having reticulated corneas ; on the contrary, 
they consist of a considerable number of pear-shaped bodies 
united together ; as appeared, on the Editor endeavouring 
to preserve one of the larva as a transparent object for his 
microscope, between two slips of glass, when its eyes sepa- 
rated into these pear-shaped bodies, in consequence of the 
pressure made upon the^ ; and indeed the larva itself loses 
its shape when placed between glass slips, in consequence 
of the great quantity of glutinous matter which escapes^ 
from it; and which shrinks up consequently, -and changes 
its figure in drying. 

It does not appear that this insect feeds in its pupa state^ 
it not being furnished with the needful apparatus for this: 
purpose. It is not left, however, without the means of 
annoyance or defence, it having two curved and seiTated 
appendages at its abdomen, which seem admirably fitted 
for these purposes. 

Qn the animalcula termed the urslet. — Our first stock of 
these urslets, mentioned in our last number, page 193, pe-. 
rished in a few days* time, owing Uythe leaves of the knma, 
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or duckweed^ which they frequent, becoming decomposed, 
and giving out hydrogen gas ; and which not only proved 
fatal to the urslets, but also to the flesh-coloured pol3rpes, 
and other animalculsB contained in the same vessel with 
them. In consequence of this accident, we have been 
obliged to procure a fresh supply of the urslets from the 
pond, the situation of which we pointed out in our former 
notice of them ; and these, notwithstanding our care in 
distributimg the lemna into various vessels, leaving only a 
little in each, and often changing the water for fresh, we 
have only been able to-keep alive about three weeks, they 
being most of them dead, or in a dying state ; so that we 
must again have recourse to, the pond for a third fresh 
supply. 

There can be no doubt of the urslet being a perfect ani- 
malcula, and not the larva of an itisect, as has been sup- 
posed ; as several of those we had, contained dark coloured 
globular eggs within them ; and they are of different sizes, 
some not being a quarter the size of those with eggs within 
their bodies. 

Figures of the urslet will be found in Dr.. Brewster's 
Edinburgh Encyclopedia, to which we must refer our 
readers. 

On singular cells, and circular plates, attached to a red 
North American marine conferva. — Since our last number, 
we have been gratified by Mr. R. Brown, of the British 
Museum, with a sight, under his microscope, of a species 
of red marine conferva, with serrated leaves, and having at- 
tached to them beautiful cylindrical cells, with hemisphe- 
rical ends, and which are perforated all over in a very regu- 
lar manner with holes. There are also affixed upon other 
parts of the leaves, flat and circular bodies, which are also 
perforated all over with holes and radiating lines, and may 
possibly be the foundation for other ceHs. We trust that 
Mr. Brown will, at some future period, favour the scientific 
world with accurate figures and descriptions of this con- 
fervas, as well as of that beautiful one from Van Dieman's 



2^2 Qn the Microscope. 

Land, which we mentioned in [page 136 of our present 
volume. 

On La Torre^s Work on the Microscope* — In our article 
in the present volume, '* On Glass-working in Miniature,^' 
by the celebrated Abb6 NoUett, he mentions this work 
with considerable commendations; and states, that La 
Torre's fine microscopic observations upon various subjects 
of M^atural History, were made with the assistance of 
globules of glass, of his own manufacture! We have 
lately been favoured with a sight of this very scarce work, 
in the library of the British Museum, by Mr. R, Brown ; 
and fuUy agree in the favourable opinion expressed by the 
Abb6 NoUet, of the great excellence of the delineations 
contained in the work ; and indeed, without seeing them, 
we could never have believed that glass spherules or glo- 
bules were capable of affording such accurate views of the 
objects, s^ must have been the case, to enable him to de- 
lineate and to furnish such excellent engravings of them. 

On Mr. Bancksyjun.^s single microscopes. — We are glad 
to find that the present increasing desire for studying mi- 
croscopic objects, has encouraged our opticians to exert 
their talents in the improvements of microscopes; both by 
rendering them more convenient and manageable, and by 
grinding single lenses of highly magnifying powers. 

We were lately gratified with the sight of a microscope, 
constructed by Mr. Bancks, jun. of the Strand, and with* 
lenses of his own grinding, of the sixtieth, and we believe 
even of the eightieth of an inch focus ; and the perform- 
ance of which was highly satisfactory, when employed in 
viewing several of the most difficult test objects. 

Mr. Bancks had likewise availed himself of a bronzing 
protessy in giving a dark hue to the brass-work of bis mag- 
nifiers, instead of blackening them as usual with varnish ; 
and with an improved effect in point of neatness, which is 
deserving of imitation.. 

On the exuvia of the pupa of the above-mentioned phemed 
g?)^(«— ^ever^ of these pupa having changed into gnats^ 
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we have placed one of their exuvia between glass slips^ as 
a beautiful transparent object for the microscope ; the cu- 
rious reticulated cases which contained the jointed and 
plumed antennse b^ing perfectly preserved in it ; as are 
also the delicate webs affixed to its tail. 

(To be contint^,') 



XLVII. — On the Scales of the Pq^pilio Cethosia Julia ; and 
on various Dermestes, Fleas, Ticks, 8fc. 

DEAR SIR, London, April 10, 1829. 

I SEND you a variety of objects selected from my collec- 
tion^ which you will be pleased to examine at your leisure 
under yonr microscope^ and favour myself and others of 
your microscopic readers with your remarks on the cha- 
racters you may discover in them. 

I begin with a few scales taken from the wings of a fo- 
reign butterfly^ the Cethosia Julia. Some of these scales 
you will find to be of a most singular shape, and differing 
very much from all I have hitherto taken from the wings 
of lepidopterous insects ; there are two sorts, both 6f which 
are very fine test objects, the lines in them being very dif- 
ficult to make out vnth the most powerful lens. The shor- 
ter ones I found on the pale yellow band, which crosses the 
upper surface of the under wing ; the longer sort are to be 
met with on the ribs of the wings. In the glass slider 
which contains these scales is also a small portion of one of 
the wings, on which a double layer of scales lie, and cross 
each other in a very curious manner. 

In my letter, published by you in the third volume of 
your work, page 281, 1 had occasion to mention the injuries 
we sustain from various species of dermestes ; and also the 
fine hairs with which the exuvisBor cast skins of their larvae 
are covered. I now send you some of those cast skins, 
together with an account of the method I took in order to 
procure them, an4 by following which, you may readily 
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furnish yourself with a series of these interesting micro* 
Bo^ic objects. 

Having met with a small larva in a box of insects, I, put 
it into a pill-box, with a dead fly for its sustenance, which 
it fed upon, until the period arrived of its casting the first 
skin. The insect having accomplished this, soon after 
appeared in full vigour, had increased in size, and con- 
tinued to feed on the fly as before. During the time I 
kept it in the box it threw off five skins, each succeeding 
skin becoming larger ; these five skins I enclosed between 
slips of glass ; by this time the insect had nearly eaten up 
the fly ; and when it threw off the next skin, scarce any of 
the fly was left ; which it, however, soon devoured, and 
then began to eat its own cast-off skin. I bad some 
thoughts of seeing how many skins it woul^ have cast off 
before it changed into the perfect insect, but being appre- 
hensive it might escape from the pill-box, and get to my 
cabinet, I killed it by putting it into boiling water. This 
insect, together with the skins, I send for your inspection* 
You will find them covered with numerous curious hairs, 
many of them terminating in points resembling the heads 
of spears. 

I also send you a few cast skins, taken out of a box of 
Brazilian insects, which have been mucl^ damaged by the 
larva of a dermestes. There are some curious characters 
in some of these skins, and particularly in those placed be- 
tween a glass slider. 

The mischief which the various species of these insects 
. do in their larva state is almost incredible ; some of them 
had got into the cushions of a set of chairs, and which 
they so completely spoiled, as to render them unfit for use. _ 
I send you the larva and perfect insect of this species. 

Some time back I met with the crysalis case of a fly, 
which I put into a pill-box, and expected, in due time, to 
have had a species of musca come forth; instead of which> 
however, the larva of a dermestes presented itseUV after 
having devoured, the fly while in its pupa state ; and for 
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want of other food, it had actually eaten part of the cry- 
salis case which had enclosed the pupa of the fly. This 
larva had also cast one skin, whicji I send with the larva, 
and the remains of the crysaUs case of the fly. 

With these you will likewise receive the larva of a dif- 
ferent species to the last. This I found doing much mis 
chief to a piece of woollen cloth. On examining it, I 
found it was not only covered with hairs, but also with 
multitudes of scales, and many of them differing from each 
other ; some few I scraped off the insect, and placed them 
between sUps of glass, which now accompany the insect. 

In removing a diamond beetle, which had been in the 
cabinet of the late celebrated Dr. Letsom, it fell to pieces ; 
and on my examining the beetle to ascertain the cause, I 
foimd the interior of the body had been the habitation of 
a dermestes, and within which it had undergone all its 
changes, and had arrived at its perfect state. While in 
the larva state, however, it had eaten up every part, ex- 
cept the shelly covering of the beetle, casting its skins ih 
succession. The diamond beetje appeared to the eye to be 
in a sound state, but on removing it from its situation, it 
literally fell to pieces. 

With these I also send you the larva of another species, 
and which are so destructive to stuffed birds, and make 
such devastations in the cabinets of the omothologist; and 
also another larva, found imder the bark of the sallow, 
with numerous tufts of hair round its head and body of 
very beautifiil characters. 

A friend sent me a box of insects from New Soulh 
Wales, in which box were also a few seeds, covered over 
with their fibrous skins; in the same box I observed se- 
veral larvae pf the demestes,. of two different species, and 
varying in shape and size; the larger kind I observed were 
preying on the insects, and the smaller ones on the seeds ; 
some of the skins which enclosed the seeds they had so. 
dissected, that nothing remained but the fibres ; a portion 
of the skin I enclosed between talc-sliders, and which con- 
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tain also tbe cast skins of the smaller larva^ together with 
the dissected compound eyes of a foreign moth^ the head 
of. which I found in thabox ; and between another glass 
slider are the cast skins of the larger larvae ; and on piec^ 
of card are the large and small larvae, from which the 
skins were cast off. These cast skins you will find on ex*- 
amination highly interesting microscopic objects, some of 
them being covered with hairs of various characters; others 
with a profusion of curious scales, a t]uill at one end of the 
scale, and a point at the other ; which scales have also 
broad striae, and are likewise dotted all over; but you must 
examine them yourself under the microscope, in order to 
discover the exquisite workmanship displayed throughout 
the cast skins of these destructive little insects, as it is im- 
possibk to do justice to them by description. 

BctmBWi another glass slider now sent you, you will find 
the dissected proboscis of a flea, taken from the hair of a 
eat. The sheath is divided into two parts, and it con- 
tained within it three instruments, which I have taken out 
and separated. There are also the. two feelers, and the two 
fore legs, together with some of the muscles attached to 
them, and in which you will perceive their curious struc- 
ture. 

I also send you several fleas which I found on moles 
during the last year, and some of which are of an extraor- 
dinary size and figure ; these are covered over with very 
curious reticulated scales, and strong spines to them; their 
eyes are very [small, and hke those of the mole on which 
they prey, are scarcely visible. There are likewise some 
other fleas, which I found in a swallow's nest ; these, as 
well as those from the mole, have aiitennas, lying within a 
groove or cavity at the side of each eye, and which an- 
tennoB the insects can elevate or raise at plec^sure : this cu*- 
cumstance I pointed out to my friend, Mr. John Curtis ; at 
the same time also presenting him with one I had taken 
from a mole^ with its antennae elevated hke the ears of a 
rabbit. 
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I also found upon a bat^ which was nearly dead^ several 
fleas and their eggs ; some of these eggs I placed between 
talcs in a slider^ and in thib course^ of a few days a cater- 
pillar was excluded from One of the eggs^ the shell of which 
it devoured, having nothing else at hand on which it could 
feed. The other eggs still contain the caterpillars within 
them, which you will perceive, as I have sent the slider 
containing them ; as also one of the fleas themselves, to- 
gether with a small portion of hair taken from off the same 
bat. I 

With these you will likewise receive some minute ticks, 
which I also found on the mole above-mentioned. It ap- 
pears that every animal, both on land and in the water, is 
infested either with a tick, or some other parasite, which 
derives nourishment from the animal it attaches itself to, 
from the great Leviathan, dovm to the minute monoculus ; 
and which last, small as it is, I have yet seen in the spring 
of the year, covered over with multitudes of minute poly- 
pes, of a bell shape; even the fine branches of its horns 
have been hid, from the vast numbers which covered them. 
This circumstance you may now witness yourself, by ex- 
amining the monoquli now exhibiting by our friend, Mr. 
Philip Carpenter, at his Microcosm, in Regent Street. 

I send you also a few small ticks from the whale. These 
insects are found in great abundance under the fins of the 
whale, they are fiimished with ten very strong legs, with 
sharp claws to them, which enable them to stick close to 
the fish. Some of these insects are found of a large size, 
they are then very opaque; but these I send you are 
transparent, and would make fine objects for an exhibition 
under the solar microscope, as their figure differs very much 
indeed from every other species of tick. Those found on 
the peacock are of a very singular shape. I was once 
spending a few days with a friend in the country, who 
kept one of these birds, and which I observed was in a 
very drooping state, and was continually scratching its 
head in a violent manner. I took an opportunity of c^tch- 
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ing th^ bird, in order to examine it^ and was really as- 
tonished at the sight that presented itself. The poor bird 
was'literally covered with multitudes of these troublesome 
parasites^ from its beak down to the bottom of its neck ; 
every feather was off, and one of its eyes was out, occa- 
sioned, no doubt, by its continual and violent scratching, 
to relieve itself from the vermin ! With the assistance of 
my friend's gardener, I relieved the poor bird from many of 
these annoyers ; and having rubbed the parts with a slight 
mercurial ointment, I had the pleasure of observing a few 
months afterwards, the bird in a healthy state, and with 
all its fine plumage restored ; but the eye was completely 
gone. Some of these insects I send for your inspection. 

My friend, Mr. George Samouelle,. of the [British Mu- 
seum, when on an entomological excursion in the New 
Forest, observed several horses covered with ticks, the hip- 
pobcsca equina ; they were so very numerous, that he ob- 
tained from the flanks of one horse only, six handfulls ! 
They attach themselves to the horse by means of their 
sharp claws, each foot being furnished with four. This in- 
sect is very difficult to kill, as it may even be very strongly 
pressed between the fingers without being apparently in- 
jured ; the female carries its egg within the abdomen, 
which is so large as to fill up the whole interior. But in 
fact this, apparent egg may be considered as the pupa; for 
when discharged from the insect, in Undergoes no other 
change, than the perfect insect coming forth in due time 
from within it. One of these insects had also got under the 
flank of my horse while in the stable, and annoyed it so 
much, that the animal became quite infuriated, plunging 
and kicking about ill all directions, so that it was with the 
greatest difficulty that I could approach to take the insect 
off; when I had succeeded, I endeavoured to kill it, by 
rubbing it between my thumb and finger, but its tough 
skin resisted all my efforts. I therefore put it into a pill- 
box, and on opening the box sometime afterwards, I found 
it had deposited its egg or pupa, which I now send you. 
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together with the identical insect, as also another speci* 
men, with the egg or pupa within its abdomen, showing 
the great size to which the abdomen is distended. 

In the summer of 1817, 1 was standing near the market- 
place at Horsham, in Sussex, when a swallow fell from its 
nest to the ground, near to where I stood. I picked up 
the bird, and found it overrun with a^vast number of ticks, 
the Hippobosca hirundinis. These insects, I imagine, had 
so annoyed the bird as to cause it to fall from its nest ! 
Some of the ticks I secured, but with great diflGlculty, as 
they ran exceedingly fast ; the others I brushed off the 
bird, when, being relieved from its ton^entors, it flew away 
with perfect ease and freedom. These insects are furnished 
with six claws to each foot, and they carry their eggs or 
pupa within them in a way similar to that of the horse. 
Some eggs having been discharged by them while in my 
possession, I herewith send you one, together with a perfect 
insect. 

Although the difference in size between the horse and 
the swallow is very great, y^et the parasites on each are 
nearly of the same size. Those from the swallow are not 
only found upon the birds, but if one of their nests is 
examined, they will also be found swarming within it. I 
recollect once sleeping in a room in a cottage, and just 
above the window were several of the^e nests ; the window 
being open during tbe day, many of these insects were 
found upon a table which stood near it, probably occasioned 
by their falling from the swallows, as they went into and 
came out of their nests. I have even heard of persons 
suffering from their attacks, but did not experience any 
thing of the kind myself. 

Mr. Kirby relates, that although its natural food is the, 
bird after which it is named, yet it has also been known 
to make its repast on the human species. One,' for in^ 
stance, found its way into a bed belonging to the Rev. R. 
Sheppard, and where, for several nights, it sprety annoyed 
9. friiend of his; and afterwards himself, without their sua- 
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pecting the culprit. After a close search^ howevei^ it was 
discovered in the form of this flea or tick ; and which, for- 
saking the nest of the swallow, had, by some chance, takeii 
its station between the sheets, and thus glutted itself with 
the blood of man. 

I likewise enclose for your inspection a couple of ticks^ 
of a different species from those before named ; these are, 
I believe, the Hippobosca avicularia. One of them was 
taken from the feathers of a crow, and the other from the 
body of a rook. These birds had several others of the 
same species on them, but they flew away before my 
friend could secure them. These, with the foregoing, you 
will observe have compound eyes, consisting of many 
thousands. I also send you another species of tick, which 
is frequently found on the sheep, and very often also 
attaches itself to man. By inserting a powerful instru- 
ment, which it has enclosed within its proboscis, into the 
skin, it sucks the blood ; and so firmly does it fix itself, 
that it is very difficult to dislodge it. This insect has 
strong double claws, and powerful muscidar legs ; it is 
very nimble in running over the skins atid among the 
fleeces of the sheep ; it is also very tenacious of life i 
according to Ray, it will exist in the wool of a fleece 
twelve months after it is shorn. The eyes of this insect 
are also compound ones ; but are neither so prominent m^ 
so numerous as those already mentioned. There are \ik&^ 
wise several curious markings do^ the sides of the slbdo- 
men, which vety much resemble the eyes of spiders ; aiidj 
indeed, they have so much the appearance of thfe IgyeA 
found in some insects, that the late Sir Joseph Banks, 
who examined them with me, was so struck with their 
singular appearance, that he requested me to procure some 
living specimens, in order to have those characters itaore 
minutely examined ; and for which purpose lapplied fo 
an old shepherd at Tottenham, and whom I frequently 
had occasion afterwards to eJttiploy as my collector of thl^e 
insects for several of my entomological friendi^y whose babi- 
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nets were destitute of them. Soma of these insects I pro- 
cured for Mr. John Curtis, amj who has given a very cor^ 
rect and excellent magnified figure of one in the cxlii. plate 
of his work on British Entomology. 

I furnished Sir Joseph Banks with some of these sheep 
ticks, and he sent them to Dr. Leajsh for his minute inves- 
tigation of the parts before mentioned. The result was, 
that instead of being eyes, they were found to be the spira- 
culae, or the organs ' of respiration. These insects, like the 
foregoing, also carry their eggs or pupa within their abdo- 
men. Two of them, with their discharged pupa, I send 
for your inspection ; the insects having discharged their 
pupa whilst in my possession. You will fiiid these appa- 
rent eggs covered over with curious granulations ; and, in 
the perfect insect, you will observe those organs which I 
mentioned resembled the eyes of spiders ; and, on a card, 
I have placed some of their heads in such positions as that 
you may examine their eyes, the proboscis, and the pierc- 
ing instruments contained within it. These instruments, 
on dissection, I find to be three in number, and when in a 
state of rest are enclosed within a sheath which divides 
iqto two parts; one of these instruments you will find 
separated from the others, which are between slips of glass, 
as also a portion of the skin from the abdomen, which is 
exceedingly tough, granulated, and covered with bristles, 
and in which you will observe those spiraculse just men- 
tioned ; and between another slip of glass you will find 
several legs from these insects, with some muscles attached 
of curious structure ; the claws appear to be serrated, andj 
instead of having a spongy sole, like the feet of flies, they 
have strong fibres attached to each foot. 

I also send you two different species of ticks taken from 
a goose. These differ much in shape from each other. 
They frequentiy quit their situation upon that bird> and 
then become torments to the poulterers, and other persons 
employed in picking ]the feathers from the geese. 

With these you will abo find various other ticks, t^ken 
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from the horse^ the ass, and the zebra. In those from the 
horse, you will observe M>me curious markings in the skin, 
and also two globular eyes. The horse and the ass from 
which these ticks were taken, were most terribly annoyed 
.by them, in consequence of their owners neglecting to 
clean and feed them properly. < 

I likewise send you some ticks from the pig. These 
two insects, together with some eggs which I found at- 
tached to the hair of the pig, you will find very curious 
objects when you examine them ; the eggs have very sin- 
gular granulations over their whole surfaces. 

The dogs, our faithful guardians, likewise suffer much 
from a tick, which, when once it has fixed itself in their 
flesh, will, in a short time, from being only the size of a 
pin's head, so swell itself out by gorging their blood, that 
it will equal in its dimensions what is called the tick-bean! 
In the West Indies these ticks, or very similar ones, get 
into the ears and heads of the dogs, and so annoy and 
exhaust them that they either die or are obliged to be 
killed ! One of the English ticks which I took from the 
neck of a dog in Sussex, when gorged with blood and 
swelled out in the above-mentioned manner, I send you 
for your inspection. 

It appears that the celebrated Lyonnet, during one of his 
entomological excursions, was attacked by a similar insect, 
but which he unfortunately broke, so firmly had it fixed 
itsdf, in endeavouring to extract it ; and he was in conse- 
quence obliged to lay open the place in order to extract the 
proboscis, which being the part broken off, had remained 
in his flesh, lest an abscess should have been formed ia his 
leg. But the worst of all the tick tribe of insects is the 
American one, the Acarus Americanus, described by Pro- 
fessor Kalm. This insect is found in the woods of North 
America, and is equally an enemy to man and beast. They 
are there so exceedingly numerous, that if you sit down 
upon the ground, or upon the trunk of a tree, or even wajk 
with naked feet or 1^, they will cover you ; and, plunging 
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their serrated rostrums into the bare places, begin to 6uck 
your bloody continually going deeper and deeper, until they 
are half buried in the flesh ! Though at first they occasion 
no uneasiness, yet, when they have thus once made good 
their settlement, they, produce an intolerable itching, fol-' 
lowed by acute pains and large tumours. It will now be- 
come extremely diflScult to extract it, the insect rather suf- 
fering itself to be pulled to pieces than to let go its hold ; 
so that its rostrum and head being often left in the wound 
they produce an inflammation and consequent suppuration, 
which render the wound deep and dangerous. These ticks 
are also at first very small ; but, by suction, they will swell 
themselves out till they are as big as the end of one's finger, 
when they often fall to the ground of themselves. The 
serrated hasiellum of the tick, which, like the barbed darts 
of a bee, cannot be extracted without the co-operation of 
the insect, is well worth your inspection ; for which pur- 
pose I send a few specimens. Kalm affirms that they 
frequently attack the horse, and that he has seen the under 
parts of the belly and other parts of the body of that ani- 
mal so covered by them that he could not introduce the 
point of a knife between them ! They were deeply buried 
in the flesh ; and in one instance that he witnessed, the 
miserable creature was so exhaustedby their continual 
suction that it fell, and afterwards died in great agonies. 

I also send you a couple of ticks which I took from a 
nightingale. These minute insects have strong double 
claws, and a rostrum somewhat like the dog-tick. In en- 
deavouring to take them from the skin of the bird, I found 
that they had so deeply buried their instruments that one 
of them broke off, and the other I pulled out with great 
diflSculty. You will observe that it w^as furnished with 
coarse teeth, like a saw^ on each side, and which are da-; 
maged in pulling it out ; there are some very curious mark- 
ings on the skins of these insects. * 

I likewise send you a couple of ticks taken from a duck, 

VOL. IV. T 
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of a very singular appearance ; as also several which I 
found upon a fovl, and of different species. This fowl was 
in a most miserable state from the annoyance of these 
tormentors. 

With these you will also find several ticks which I found 
on the bodies of bees and flies, and which are of very curious 
forms dnd characters. 

I also send you two ticks of a very singular shape and 
appearance, which I found running among the hairs of a 
bat. They are so different in shape from most other insects 
that they deserve your most minute examination, and par- 
ticularly the markings in the skih of their bodies. As 
Baker has mentioned this insect, and given three figures of 
it in his work " Employment for the Microscope," page 
406 ; and that book being in your possession, I must refer you 
to it for a more detailed account of this very curious insect. 

With these insects you will likewise receive a slider con- 
taining a piece of skin taken from the bat, with some hair 
attached to it of a singular structure ; and also a small por- 
tion of one of its very fine wings, in which you will observe 
a curious granulated structure. 

I likewise send you a few insects which are covered over 
with very minute ticks ; these seem to be firmly attached 
to the bodies of the insects by means of singular thread- 
like appendages, which bind them together in clusters. 

In examining some minute seeds, I found among them 
several curious mites, or minute ticks ; one, which I found 
among the seeds of the catch-fly, I send'you ; and also one 
of a very singular form that I took out of the seed of the 
rose campion ; together also with a third species which I 
found among the poppy seed ; and as this last had very 
curious feelers at its head, furnished with sharp cutting 
fangs, I have pressed some of them very close between 
sKps of glass, in order for you to use a deep power object- 
glass in viewing them. One of these insects you will also 
find placed between talcs, in a very perfect state. 
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I also send you several Ivery minute acari whioli cam^i 

out of the eggs while in nJty possession. These ^ggs i^ 
found in a very singular situation. [During the buildings 
of Waterloo bridge I wfis etdimining a piec^ of the granite 
stone, which was about three or four inches square, and 
was much surprised at seeing nearly the whole surface of 
it covered over with minute white eggs, I was at a loss to 
conjecture for what purpose the parent insect could have 
deposited them in that situation, there being no appear- 
ance of any sustenance for the young when .^xduded' from 
the eggs. However, in. order, to ;ascertaia'Jjvhett^^i any? 
living creatures would come forth, from thene expeedingljh 
minute specks, I took the piece of stone ^home mtb ;ii](^,> 
and placed it within a large glass tumbler, which I eovered; 
close over with paper> perforating the paper withafinei 
needle. In about a week I observed multitudes .of ;acar^; 
of a dark red colour, running about within the tumbler ; 
these I put into a pill-box, and which I now send to yojv ' 
with the piece of stone covered yith the. shells of the eggs 
from which these minute creatures came out. i ; 

Before I conclude, I take the liberty of recommending; 
to your microscopic readers to select and examine some of 
the most minute seeds; they will furnish them with some; 
interesting microscopic objects in the curious markings on. 
their surfaces, which are exceedingly beautifiilwhen viev^ed 
as opaque objects. I herewith send you half a dozen spe* 
cimens of small seed^ fc^* your examination ; some of the' 
larger kinds will also afford much delight in examining and 
dissecting them ; as in many of these the future plant or 
tree may be seen. Of this we have plenty of proofs in; 
the works of men celebrated for their microscopical dis- 
coveries. 

Thus far, however, our sight, assisted by the.microscopd, 
is, at any rate, able to discover, that ^Nature in her opera- 
tions is in nowise confined to our conceptions. of greatness^ 
but that she acts as freely in the minute fabric of a mite as * 

t2 
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in the bulky compass of a whale or elephant ; nay, that 
she rather seems to extend her skill, by giving a greater 
number of limbs and more numerous ornaments to the 
minute creatures than to the larger ones. 

I am, dear sir. 

Your obliged friend. 

To T. Gill, Eig. ThoS. CarPENTBR. 

Remarks by the Editor. 

In plate V. fig. 7 represents one of the shorter scales of 
the Papilio Cethosia Julia, and fig. 8 one of the longer 
ones ; their external ends being singularly fringed. Fig. 9 
exhibits the curious crossing of other scales upon the wings 
of the same butterfly ; the lower layer being composed of 
lighter coloured oval scales, and the upper one of yellow, 
ones, with an indented margin. This crossing of the 
scales, as well as the forms of those shown in figs. 7 and 8, 
are quite new to us. 

The ^rst kind of dermestes mentioned by Mr. Carpenter, 
are similar to that mentioned in our first volume, page 79, 
and their exuviae abound with the very curious and beauti- 
ful compound hairs, figured in plate III. of that volume, 
and to which we must refer our readers. But the exuviee 
of another species, mentioned by him, are much longer, 
and of a quite difierent form ; and, besides abounding with 
the two kinds of compound hairs above-mentioned, have 
likewise scales similar to that shown in fig. 10 of plate V. ; 
t^eir upper ends terminating in sharp points, and their 
lower (mes being furnished with short stems, by whic^ they 
are a£Bxed into the skins or exuviae. But the exuviae of 
the dermestes found under the bark of the sallow abounds 
in compound hairs of very different forms from any of the 
above. Fig. 11 exhibits one of the shorter ones; and 
fig. 12 one of the longer kind, and which are singularly 
curved or hooked at their outer ends. 

Fig, 13 of plate V. represents part of the coat of a seed 
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of the batchelor's button^ a common field-flower; but 
which, when viewed as an opaque object, under highly- 
magnifying powers, presents a very singular and beautiful 
structure ; so also does that of the seed of the scarlet 
lichnis, shown in fig. 14, under similar circumstances. 



XLVIII.— On the NUrates. 

(^Continued from page 250.) 

Nitrate of copper.— It is sufficient, in order to obtain 
this salt, to place plates of copper in nitric acid, diluted 
with three or four parts of water, in order to prevent a too 
violent action. When the solution is effected, it is left to 
settle for some time in a tall and narrow vessel, it is then 
decanted, and evaporated to a syrupy consistence, as the 
salt is highly deliquescent: we thus obtain fine and long 
parellelopipedons, of a clear blue colour ; but which are, as 
above stated, very deUquescent. 

The deutonitrate of copper is employed in some calico 
printing works as a red. 

If we decompose this salt by heat, we obtain the deu- 
toxide of copper in a state of purity, a product which is 
BOW much used in the analysis of organic substances. 
The deutonitrate of copper is also used to make cendres 
blues. 

ITiis salt is composed of 

Nitric acid . . . . 67.74 

Deutoxide of copper . . 42.26 

100. 

Nitrate of tin. (Or the protonitrate.) — This salthas such 
an avidity for oxygen, that is difficult to unite its protox- 
ide with the nitric acid, and also to maintain the combina- 
tion of the two bodies ; nevertheless, as it is used in some 
dye-houses, we shall indicate the means of obtaining it. 
We bring the acid into contact with the tin in a laminated 
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gtaie, or in the form of ribands^ the acid being previousljr 
diluted with water until it marks about 4^ or 5^ of the 
areometer. ^We leave it to act for several days, havingf 
carefully enclosed it in a well-stopped vessel. By degrees 
the metal passes into a protoxide^ which dissolves widiout 
the extrication of much gas; but we afterwards find nitrate 
of ammonia in the liquid, and which we suppose has been 
formed thus : — Part of the oxygen, has been furnished by 
the water, and another part by the nitric acid, when com- 
pletely decomposed ; this afterwards becomes mixed with 
azote, and which finally unites with the hydrogen, to form 
the ammonia. 

■ We can obtain the protonitrate of tin more pure and 
concentrated, by bringing the protoxide into immediate 
contact with the nitric acid, largely diluted ; but this pro-* 
eess requires that we previously prepare the protoxide, 
which .complicates the operation. Nevertheless, if we 
would empji^ thiB mode, we take the ordinary salt of tin 
(the protochlorate of tin) and dissolve it in water ; we then 
^Iter it, and add ammonia in a slight excess to it^ we thus 
form an abundant white precipitate, which is the hydrate 
of the protoxide^ we then submit the mixture to ebullition. 
TShe precipitate . changes its colour; it becomes at first 
. gray, and then black ; it acquires more cohesion, and is 
deposited more readily : it is now deprived of the water of 
combination which it contained. We suffer it to cool, wash 
it by decantation, and leave it ^o dry. . 

We do not prepare more of the protonitrate of tin at 
once than we require for use, as it readily decomposes. 
We find, in fact, that at the end of a short time, it forms 
a gelatinous deposit, which is nothing else than the sub* 
protonitrate. 

The protonitrate of tin is employed with advantage in 
dyeing scarlet. M. Chevreul says that it may also be 'em- 
ployed with success^ in the preparation of the purple preci- 
pitate of Cassius. 
- Nitrate of iron. (The trito-nitrate.) — ^To procurfe this 
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combination, we boil the rust of iron in a dilute nitric acid, 
until the solution will no longer be precipitated by the red 
ferrocyanuret of potassium. 

M. Vanquelin has obtained this salt in the form of white 
quadrangular prisms, terminated by sharp edges at their 
ends. These crystals are highly deliquescent, and furnish 
a red solution in distilled water. 

The tritonitate of iron is employed in dyeing, to give to 
cotton a nankin colour. 

M. Remond, of Lyons, recommaids it, as being capable 
of affording the finest Prussian «blue that can be made ; 
but other manufacturers contradict this assertion. 

Nitrate of mercury. -^--Aj^ there exist two oxides of mer- 
cary> so likewise are there two nitrates, both of which are 
employed in the arts: we shall now indicate the means of 
obtaining them. It is very difficult, nay we may say im^ 
possible, to procure at will the protonitrate, which never-? 
theless is the most frequ^tly required ; but as the two 
salts possess different degrees of solubiUty, so they can b^ 
readily separated by crystallization. We take one part of 
mercury, and three of the nitric acid, diluted from 20 to 
22 degrees ; we put the diluted ^cid into a matrass, and 
beat it, in order to facilitate its action upon the mercury, 
which we put to it, by degrees, in proportion as it dissolves, 
in order to maintain the solution at the minimum; after a 
sufficient time has been allowed we suffer it to cool. We 
then see deposited at the bottom of the vessel crystals, in 
the form of irregular polyhedrons, with brilliant facets; 
which, however, are in a certain degree opaque, and be- 
come more ahd more voluminous. v ^^ 

When we design to obtain immediately a large quantity 
of the protonitrate of mercury, the method we have above/ 
indicated becomes too tedious, as the re-action is slow, and 
would occupy too much time ; and we are therefore obliged 
to employ instead thereof, that process which is followed in 
the great laboratories, .^hus we pour upon one kilogramme 
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of mercury,* 1500 grammes +of the ordinary nitric acid, and 
we repeat this quantity, but placed in separate vessels, ac- 
cording to the quantity of the protonitrate which we would 
obtain. By thus dividing it we avoid that too violent ac- 
tion which always tends to unite the crystals into consider- 
able masses. 

The solution is generally effected in a few hours; it con- 
tains a mixture of the proto with the deutonitrate of mer- 
cury. At night, or next morning, there will form in each 
vessel a certain mass of crystals, which are sometimes in- 
deed large and adhering to each other; but more fre- 
quently they are in the form of long prismatic needles, and 
are entirely composed of the protonitrate ; we then decant 
all the liquid portions, and drain the crystals completely 
therefrom ; these we afterwards unite and dissolve anew in 
water slightly acidulated. It is with this liquid that we 
prepare the protochloruret of mercury, or what was for- 
merly termed the white precipitate, as well as all the other 
compositions which require the use of the protonitrate. 

With respect to the mother-waters of the first solutions, 
we evaporate them to dryness, and then submit the resi- 
duums to a calcination in glass vessels, in order to obtain 
the proxide of mercury, or the red precipitate. 

The protonitrate of mercury is but little soluble in water. 
This solution properly constitutes the mercurial water of 
the apothecaries. Nevertheless, they also give the same 
name to water when simply boiled with mercury; and 
which is administered to infants as an athelmintic. 

The protonitrate of mercury, and especially those crys- 
tals of it which are the least compact, quickly alter on ex- 
posure to the open air; they become yellow on their sur- 
faces, and are converted into a sub-deutonitrate. 

The solution of the mercurial protonitrate is precipitated 

* The killogramme is equal to 2lbB. 3 oz. avoirdupois. 
i The gramme is explained in the sequel of this article^ 
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black by caustic potash or soda; and of a grayish -bla^k 
by ammonia. This last precipitate is a double salt^ known 
by the name of Hanneman^s soluble mercury. 

The protonitrate of mercury contains^ according to Ber* 
zelius^ 

Nitric acid ...... 20.47 

Protoxide of mercury ... 79.63 

100. 

The deutonitrate is only emplbyed in its state of purity 
as a re-agent, and the most certain mode of obtaining it 
for this purpose, is by directly combining the deutoxide 
with the nitricacid. This salt, which is much more soluble 
than the protonitrate, crystallizes in small needles; its so- 
lution is precipitated of a yellow colour by the caustic 
alkalies: ammonia however forms with it a triple salt^ 
which is white. 

The deutonitrate, when dissolved in a large quantity of 
hot water, is decomposed ; and forms a sub-deutonitrate 
6f a yellow colour, the nitrous turiith as it was formerly 
termed; and the nitric acid which remains in the solution. 
The above Uquid does not precipitate by the addition of 
the hydrochloric acid, or the hydrochlorates. 

The deutonitrate of mercury is composed of 

Nitric acid '. . . ... 33.15 

Deutoxide 66.85 

100. 

The sub-deutonitrate of 

Nitric acid ...... 11.03 

Deutoxide ...... 88.97 

100. 

In most of the cases in which the nitrate of mercury is 
employed, we make use, as we have above observed, of the 
mixture of the two salts which results from the direct ac- 
tion of the ordinary niUc acid upon mercury. It is thiis' 
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that we prepare the ved oxide of mercury/ the pomm&ie 
citrine^ and the mercurial liquid employed by M. Poutet, 
of Marseilles, .ta ascertatd the purity of oUve oil ; it is also 
the secret employed in fitting hair for the felting process. 

Nitrate of lead. — ^A great quantity of this has been mar 
nufactured for several years past, as it is not only employed 
in calico-printing, but also in the making of chrome yellow. 

They formerly used the acetate of lead; but besides the 
difference in price, they were not long in giving preference 
to the nitrate, which furnishes more satisfactory results 
iu respect to the colours. 

In order to obtain the nitrate of lead, they comm^ence 
with diluting the ordinary nitric acid, by adding, two or 
three parts of water, heated to 60^ or 70^ ; this mixture is 
put into an earthen vessel, alid placed in a Water-bath ; they 
then add by degrees pulverized htharge> until they have 
attained a complete saturation. Arrived at this point 
they suffer the liquid to deposit or settle for a few moments, 
and then decant it into another earthen vessel {deviously 
heated. They then repeat this operation until they have 
employed all the litharge which they intend to ccmvert into 
the nitrate. All the Uquors are then united in one vessel, 
and suffered to become completely cold : this of course re^ 
quires a greater or lesser time to accomplish/ acccmling to 
the quantity of liquid, and to the prevailing temperature. 
They then draw off the liquid by means of a leaden syphon, 
and form the first cro|) of crystals; they wash these with 
the clear mother-waters, as well also as those salts which 
are deposited in the usual form in the lower part of the 
vessel. They put the chief part of these crystals to drain 
upon a sieve, and the remainder they return, either into 
the earthen vessel, to dissolve in the heat of the water- 
bath ; or still better in a boiler of platina. But they 
avoid the employment of leaden vessels, because, instead of 
the hquor becoming neutral, it re-acts upon the lead, and 
forms an hyponitrate of lead, which is yellow, and commu- 
Bicnutes that colour to die crystals of nitrate of lead ; an 



On ike Nitr4Lte$. SQBS 

ineonvenience which would prejudice its sale, as die oon-» 
suiper requires it to Be of a fine white colour. 

After obtaining several crops of crystals, the mother- 
waters become green, owing to the French litharge con-* 
taitiing a Quantity of copper. We may separate the prin- 
cipal part of this cOpper, by suffering the mother^water^ 
to remain in contact with- plates of lead for several days id 
the^old^ But ftotwithatanding thi^ precaution,^ the nitrate 
obtained froin these mother-waters is^neverfine, and. we are 
therefore obUged to dissolve and crystallize it anew. , s 

Besides the copper, our litharge likewise contains other 
foreign matters, which will not dissolve in the dilute nitric 
acid, and piarticularly the arsenia;te, phosphate, and sul- 
phate of lead, which it owes to the calcination of the arse- 
nic, the phosphorus, and the sulphur contained in the or^ 
dinary le^d. We also find in the residue the earthy subr 
stances from the bottoms of the furnaces, and which are in- 
troduced into the litharg^e, in the course of the manipula- 
tions bv which it is formed. All these bodies constitute a 
magma or residuum, which prevents the dilute nitric acid 
from dissolving all the oxide of lead remaining interposed 
between its parts ; and therefore, when we have sufficiently 
washed this residuum, we are obliged to reject it as useless. 
Nevertheless; it ordinarily retains some portions of silver^ 
which might be extracted by fusion in the melting 
furnace. 

The nitrate of lead, when "prepared in the large way, 
crystallizes in beautiful octahedrons, of a dead white 
colour. Fourteen parts of it require one hundred of watec 
to dissolve them at the ordinary temperature. It is 
formed of 

Thomson. ChevreuL Berxelius, 

Nitric acid . . 34 . . 33 . . 32.69 
YeUow oxide . . 66 . .67 . . 67.31 



100. 100.' 100. 

It ha$ been proposed to em|>loy tbis^saltiin the poefHijcan 



/ 
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tion des meches (Tartifice, because they would keep bettear 
than when made as usual with the nitrate of potash. 

Nitrate of potash. — ^This species of salt, as we have be- 
fore observed, is the most important of all the nitrates ; it 
is naturally furnished in great abundance, and of course is 
the better known ; audit thus deserves, in every respect, 
to have its history given in detail. 

It has been successively named saltpetre, nitre, salt of 
nitre, and nitrate of potash. And althoi^h it had formed 
the especial object of study with a great number of indivi- 
duals, yet it was not until the period of the establishment 
of the pneumatic doctrine, that we could appreciate and 
comprehend the singular phenomena which it presented. 
We knew indeed beyond a doubt, that saltpetre contained 
within itself the principle of . combustion, and advantage 
had been for a long time taken of this property ; but the 
true nature of this principle was unknovm. Until the dis- 
coveries made by Lavoisier, nothing but plausible explapa- 
nations of this wonderful phenomenon were afforded. This 
illustrious academician was the first who proved the perfect 
identity of the vital air of our atmostphere with the princi- 
ple that supported combustion in the liitre. He showed on 
the other hand, that one of the two principles which formed 
the essential basis of our atmosphere, but united in other 
proportions, also constituted the acid of nitre ; this simili- 
tude of a composition so remarkable, is beyond doubt one of 
the causes which favours and determines the spontaneous 
formation of nitre; butofthe existence of which combination^ 
now so precious to us, we were before absolutely ignorant. 

Saltpetre is spontaneously formed in different countries, 
such as Spain, Egypt, and especially in India, whence it 
may be had in such great abundance as to be siiflBcient to 
supply all Europe. But, in other countries, our's for in- 
stance, saltpetre is more rarely to be found, although its 
essential principles are produced in abundance, and it only 
remains for us to choose among them those which are 
fittest to accomplish the work of forming it. Lastly,, if the 
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soil b6 leas favourable to the fonnation of this salt, or, as 
we may say, presents no appeslrance of it ; but, as, never- 
theless, to be independent of others is one of the principal 
wishes of every people; so, it is natural in their own de- 
fence, that they should be compelled to unite artificially 
the materials judged to be necessary for the production of 
saltpetre. 

We shall indicate, in succession, the different processes 
employed to collect or produce the nitrate of potash, before 
proceeding to make known the theoretic principles upon 
which we conceive the spontaneous formation of this salt 
depends. 

In India, in South America, and in some parts of Spain, 
the earth naturally abounds in saltpetre ; and thus, in cer- 
tauL seasons, it rises to the surface of the soil, either in the 
form of small, silky tufts, or in prismatic crystals. This 
phenomenon is the more remarkable when the heat is suffi- 
ciently great, and especially after the fall of showers of 
rain.; and we can readily conceive that this will be the 
case, when we suppose that the soil being , impregnated 
with saltpetre, the rain-water dissolves it, and slowly 
raises it to the surface of the earth, when the continued 
heat reduces the humidity into vapours. 

This saline efflorescence is usually collected simply by 
the aid of brooms or brushes ; from whence it receives the 
denomination of saltpetre sweepings. We are ignorant 
whether the East-Indian nitre is produced in this way; 
but it is certain that the crystals of it are, in gei:ieral, small 
and short. This natural nitre is the more valuable, as it 
is nearly pure ; the best quality of it losing only from three 
to four per cent, in the proof. We shall hereafter describe 
the method of essaying it. 

In France the nitrate of potash is but rarely found, and 
in too small quantities to enter into account ; but, instead 
thereof, we have the nitrates, whose bases are lime and 
magnesia, and which, being very soluble, and consequently 
less susceptible of crystallizing, remain in the saltpetre earths, 
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provided that thriy be 'in sufficient quantity to retaili the? 
soinfaon* Now it is evidently eady to eubstftiite potash In 
the place of the bases naturally combiiied tvith the nitric 
acid ; and thus to obtain in consequence a true hitriat^ ot 
potash. We shall now show the means necessary tb be 
employed in order to obtain this end ; and isball ^oiiiln^nce 
by observing, that this operation, which at first sight ap- 
pears to be an abunda:ntly simple one, is, nevertheless, 
sufficiently complicated, owing to the other salts which 
also accompany the materials necessary to form the salt^ 
petre, and the freeing it from them offers mot^ or less diffi* 
culty, according to their abundance, and their relative pi*0* 
portiotid : t^ius, there are not only tiie tiitratei^ of p6tash, of 
linre, and of magnesia, but likewise, the hydifdchlo-^ 
rates of the same bases; and besides these, also efbthihoh 
salt, sulphate of lime, colouring matters, &c. It 'therefore 
becomes necessary to make a sort of parting of all these 
products, and*, in consequence, to .undertake the series bf 
operations which we shiall describe, and which,^ indeed, con- 
stitutes the art of saltpetre making. 

The first care of the manufacturer of saltpetre is to knbW 
the riches contained in the materials upon which he pro- 
poses to operate, in order to asceHain whether they merii 
his trouble ; and in this he has no other guide than hat)it. 
He does not employ any precise method, biif is bontehted 
with merely tasting the materials, and judging of tbeit 
value, from their saline savour possessing a sharpness and 
bitieraess more or less distinct. It would, nevertheless^ be 
easy to aequite more certainty in this resjpect'by dissolving 
or vtrashing a bmalt portion of it, and ascertainiiigby the 
product of the evafk)mti6n the quantify of the saline mat- 
ters it contained. For the rest, whatever be the method 
employed to detehnihe this richness, when it is ascertained, 
he proceeds to ^sh the materials; but vtre conceive tlial 
this washing would be greatly facilitated were the materials 
to be moi'^ -^oknpletely divided.' He commences then with 
pulverizing the larger parts, either by the strength of men, 
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or the aid of machinery ; and passing ihe wholei thrc^tigh^ft' 
hurdle or coarse sieve. When he has thus protidfed a 
sufficient quantity, he distributes it into ordietary tubi^, 
placed in three rows. Thtee tubs have additional bottoms 
to them, filled with holes, raised a little abdv^ the others*, 
and being placed ^on a levels are fitted nndemeftth M^ith 
transversal staves, beWeen which is deposited a bed df 
straw ; there is lastly a tap fitted into the low<Jr part of 
ea^h tub, to draw oflf, the liquid. Each tub being so pre* 
pared, they are placed so that their taps may all discharge 
into a common channel or gutter, which communicate 
with a reservoir. When all is ready, they fill up the tijibs 
with the prepared materials, and pour as much water M 
they can hold into the three vessels forming the first ro^' 
After about twelve hours have elapsed, they^ open the plugs 
of the taps, and suffer the liquid to flow off into the reser-* 
voir. They then again close the taps, and proceed in the* 
same manner to give the materials a second washing; but 
only suffer the water to remain for three or four hours. 
Finally, they also make two other washings^ but these ard 
received into a second reservoir; they then replace the* 
washed materials with new ones. .... 

When they have thus exhausted the first row, they- 
proceed to the second ; but here, instead of employing pure 
vrater they use that of the two first washings, and which' 
had been received in the first reservoir, and pass it success 
sively through the new materials until it ^ will mark from 
12 to 14 degrees of the areometer for salts, when it will' 
have become sufficiently rich to be evaporated ; and they* 
add to it, by degrees, all such as shall have thus become* 
sufficiently strong. They distinguish these washings* hf 
three different denominations, thus: — they name eat<^ de'' 
cuites, those which are ready for evaporating ; and which;' 
as w^e have before said, mark fi-om 12 to 14 degrees of tbe^^ 
areometer. They term those the eaux fortes j which maifc' 
less than four degrees^; and, finally, the petites eaux, those 
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;Which only indicate from one to two degrees; and they 
follow this order in their work^ that the first washings are 
always made with the stronger waters ; the second with 
the weaker ones ; and the last with pure water. This 
method is equally used in every case of this kind. 

We have before said that the ma}or part of the nitrates 
contained in our saltpetre materials have bases of lime and 
magnesia, and that we are obliged to substitute potash for 
them ; but there are many ways of doing this. The most simple 
and direct, but also the most expensive, consists in adding 
to the eaux de cuites the sub-carbonate of potash, which we 
procure either by washing wood-ashes, or employing the 
potash of commerce. The lime and the magnesia combine 
with the carbonic acid, and form si^b-carbonates ; which, 
being insoluble, precipitate, and the potash replaces their 
former combination with the nitric acid. When this 
operation has been well conducted there remains only the 
nitrate with a base of potash. 

As the relative prices of saltpetre and potash, however, 
lyill not permit us to have recourse to this means, we are 
obliged to search for more economical ones. Those which 
are of the most facile execution consist in employing the 
sulphate of potash, which may be had at a very low price, 
it being the residuum of the manufacturers of the sulphuric 
and the nitric acids. But, it is to be remarked, that this 
salt does not entirely fulfil all the necessary conditions, be- 
cause it does not decompose the nitrate of lime, and its 
action upon the nitrate of magnesia is not always sure, as 
the sulphate of magnesia which is the result, is soluble ; 
and we are thus obliged, in employing this process, to first 
convert the nitrate of magnesia into nitrate of lime, by 
adding to the washings sufficient lime to separate all the 
magnesia. We then add a concentrated solution of the 
sulphate of potash, having care, also, according to the 
quantity of the alcali which it contains, to add 100 parts, 
or never less than 79.3 of the sub-carbonate of potash ; 
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atid which will thus produce a sulphate of lime which is 
less soluble, and consequently more readily separable than 
the sub-carbonate of lime. 

As the sulphate of potash obtained from, the manufac- 
turers of the sulphuric and the nitric acids always contains 
a slight excess of acid, so it is indispensible for the above 
purpose to previously saturate it with a little lime. 

We may also employ a third inethod, which answers a 
similar purpose with the preceding one, but with the ad-^ 
vantage of using salts, which are frequently only an incum- 
brance to the manufacturers^ Thus we make a mixture 
of 93 parts of hydrochlorate of potash, and 89 of sulphate 
of soda, and thereby produce siilphate of potash and 
muriate of soda; and as these are both soluble salts, so 
they will not appear at first. Nevertheless, when we add 
this mixture to Feau de cuite^ to which we have previously 
added a little lime-water, they simply change to sulphate 
of potash, but with this diflference, that muriate of soda is 
also formed, which remains in the solution. 

When the eaux de cuite are found to contain no other 
nitrate than that of potash, we submit them to evaporation 
in a copper boiler, the furnace of which is constructed in 
such a manner as that the heat which escapes from it shall 
also heat another vessel, into which is put another portion 
of the same eaux de cuite^ intended to supply the boiler 
by means of a cock ; and which is so regulated as to sup- 
ply the boiler with more liquid, in proportion to the evapo- 
r^tioii from the boiler. On the other hand, we must also 
supply this second vessel with more of the eaux de cuiie to 
replace those which have run into the boiler. 

We increase the heat so as to produce ebullition ; and when 
this takes place a scum is formed, which must be removed 
and deposited in a vat placed above the boiler, and furnished 
vnth a codk, by opening which, the scum can be drained. 
In proportion as the evaporation proceeds, the carbonates 
of lime and magnesia are deposited, unless, indeed, we 
have employed the sub-carbonate of potash in place of the 

VOL. IV. u ' 
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sulphate of lime. The greater part of this deposit is col* 
lecied in a vessel placed at the bottom of the boiler^ and 
which may be removed at any time by means of a cord 
passing over a pulley. This is raised up whenever we 
judge that it is filled ; but we must not cease to replace it 
when we perceive that the muriate of soda also begins to be 
deposited. As this salt has the property of being mora . 
soluble in hot than in cold water, so it continues to crystal- 
lite during the whole period of the concentration; it i» 
removed as fast a6 it fonhs itself, by means of a scummer^ 
full of holes, and deposited in a basket, which is placed 
above the boiler in order that the liquid may drain from it 
iiito the boiler. When the liquid has attained the strength 
of 80 degrees of the areometer, the fire is withdrawn, and 
it is suffered to deposit for several hours; then, with a 
leaden syphon, th& shorter branch of which is plunged to 
tibie bottom of the water, the liquid is drawn off into a 
wooden vessel ; we finally transfer this liquid into copper 
or iron basins, which are placed in the opieh air, in order to 
promote the crystallization. When this is effected, aind 
the cooling is complete, we decant the mother*waters and 
drain the crystals ; we also wash or sprinkle them with a 
little cold water, and, in some manufactories, the rough 
nitre is placed in wooden hoppers, where it is repeatedly 
wilshed with small . quantities of cold water. It is thtis 
deprived of the greater part 6f the foreign salts which it ' 
contained, and which are soluble in the cold. The reverse 
effect, however, takes place in a more elevated temperature ; 
and this difference of solubility by heat enables Us to ex- 
tract the small quantity of nitre which the muriate of soda 
retains that was separated during the concentration. The 
quantity thus obtained is generally about two parts in the 
hundred, and to separate it, we mix the muriate of soda, 
>^hich always contains a little muriate of potash, with 
about a fourth-part of its weight of water, heated to 60 
degrees. After having well stirred this mixture, we suffer 
it to drain ; and in thid^ ease all the nitre is held in solution, 
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but it brings off with it nearly the fifth-part of its weight 
gf marine salt The washings are afterwards added to the 
eaux de cuite. 

We likewise add the first mother-waters and washing- 
waters, ta the eatixde cuite,^nd never omit this until they; 
beecNoae too much coloured^ and so viscid as to hinder ti^e 
crystallization of the nitre. 

Such is, in substance, the process which was proposed 
by the Consultative Committee of the gunpowder and salt- 
petre works in France, in the year 1820; but, as every 
master follows the method which is most convenient to 
him, and employs those processes that are suggested by 
his experience as well as his interest, and as, on tl)e other 
hand. Government reserves to itself the monopoly of the 
purification of this salt, in order to guard against having a 
a badly-manufactured article imposed upon it; the Adr> 
ministration was obliged to search for the means of keeping 
accounts with the manufacturers of the real quantities of 
nitrate of potash which were contained in the rough salt^ 
petre which they sold to Government; and to obtain 
which, they jproposed different methods. The most gene- 
rally known one i^ that which was suggested by M. Ri^ 
faut^ and which is founded upon the solubility in water 
saturated with p^re nitre of the other salts which ac- 
company the rough saltpetre. This is the method f<d- 

lowed :— 

• ** 

They take pure nitre, pulverized, and mix it with on^ 
part and a heJf of water, at a temperature of thirty de- 
grees'*^, and let it cool completely, and they thus obtain a 
liquid saturated with nitre at the ordinary or surrounding 
temperature; but they take care that this temperature 
continues the same during the whole time of making the 
essay. They then put into a vessel 400 grammes f of the 

* Of the centigrade thermometer, equal to 86® of Fahrenheit. 
t The gramme is equal to 15.4440 English grains. 

1) 2 
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saltpetre they would test, and add to it a demi-Utre* of the 
water saturated with nitre; they then stir or agitate it 
from fifteen to twenty minutes, and decant the liquid part 
into a funnel, furnished with a filtering paper. They then 
pour again upon the saltpetre two decilitres f and a half of 
the water saturated with nitre, and agitate it for a quarter 
of an hour ; they then pour it upon a filtre, and leave it to 
drain. They afterwards take hold of the pipe of the fun- 
nel with the right-hand, and gently tap the exterior of the 
paper filtre with the left-hand, in order to detach it from 
the funnel. When they have thus carried this slight tap- 
ping all ^ound the circumference of the paper filtre, they 
gently place the.upper border of it upon a leaf of blotting- 
paper, folded in four, and held in the left-hand ; then, by 
an horizontal and quick movement, suddenly stopped, of 
the right-hand which holds the funnel, they cause the filtre 
to separate from the funnel, and deposit it upon the blot- 
ting-paper. They then enfold and wrap up this paper iu 
several more papers of the same kind, in order to abstract 
the moisture quickly ; and they renew the enfoldings so 
long as any moisture remains. When the p^per filtre. is 
thu3 strengthened by drying, they can proceed tp unfold it 
without risque of breaking it. They then extend it upon a 
new leaf of blotting-paper, and leave it to dry for twenty- 
four hours ; after which time^ they carefully remove the 
salt from the filtre and put it into a glass bottle, which 
they finally place upon a sand-bath. They then slightly 
heat it, and when the nitre has become so dry as no 
longer to adhere to the glass, they remove it, a,nd.take the 
weight of it, and substract the weight of thii^ pure nitre 
.from that of the rough sa.ltpetre employed ; when they thus 
ascertain the loss experienced in the proof. Byt they also 
add to this loss two per cent, in the quantity of eight 

* The litre is nearly tw<3f and-a-half English wine pints. 
t The decilitre is equal, to 6.10244 English inches. 
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grammes, in order to coppensate for the portion of pure 
nitre left in the saturated water, and also for certain in- 
soluble matters which are always found in the rough salt- 
petre. ' 

This process requires a certain degree of dexterity on 
the part of those who employ it, otherwise they will be 
liable to commit errors which may prove highly prejudicial 
to the parties interested. Thus, for instance, they ought 
to be perfectly certain of the exact saturation of the proof 
Uquor if they would avoid the loss of a portion of the salt- 
petre subjected to the essay ; and this is a fault which they 
may easily commit in the ordinary way of business ; as 
they consider that as a perfectly saturated solution which 
may have remained for a longer or shorter time with an 
excess of nitre in it ; as, without paying attention to the 
lowering of l^he temperature, or to the molecular attraction, 
the liquor ,may appear to have a degree of purity greater 
than that acquired by the actual temperature. It is there- 
fore indispensible not to make use of it the moment it is 
made, but to employ that only which has been subjected 
to a variety of temperatures; but this is a particular, 
which, in general, is never attended to. There is dso 
another difficult point to be attended to, and this consists 
in so elevating the temperature of the solution, as that the 
salt shall remain incorporated with it, without allowiijig it, 
by evaporation, to deposit a portion of what it contained. 
Finally, the degree of dessiccation at which it is convenient 
to stop, merits, the greatest attention; as the rough salt- 
petre, that of India, for intance, is liable to contract 
a certain degree of humidity, which it is necessary 
to rectify. We ought therefore to commence by deter- 
mining the quantity of humidity contained in the specimen 
we would essay. 

{To be continued*) 
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XLIX.-r?On Opium, Morphium, and Narcotine *. 

The opinih of commerce is a T}Town extract which is pro^ 
cured from the white poppy, the papaver somniferumy 
of Linnaeus; a plant which is cultivated especially for 
this purpose, in the East^ Indies, Arabia, and Persia; but 
that furnished from different countries, whether owing to 
the influence of climate, or to the modes of preparing it> 
Taries greatly in its qualities, and is not therefore estimated 
at the same price by the druggists. 

It appears from the accounts of travellers worthy of 
credit, that the opium mostly used by the Orientals, is ob- 
tained from incisions made in the capsules of this poppy* 
This is performed when the plant is in its most succulent 
state, and before the capsules turn yellow ; at this period 
of the maturation, the incisions are made of but littte 
depth, and milky- drops flow from them, which have a 
strong smell and a bitter taste; these become coloured, and 
acquire n&ore and more consistency from the contact of the' 
air; and after being exposed to its action for ten or twelve* 
hours become solid. They then remove this &tst fbromtion 
of opium, and proceed to make new incisions; and which 
they repeat, until they have drained or exhausted the 
whole periphery of the capsules. 

Tlie opium which is thus spontaneously produced, is na-- 
tnrally that which is most sought after; and we distinguish 
that in commerce as being of the first quality, which the 
Turks term affiouj or the mother-draps, because tbey-at^ 
ui^ally divided into ^mall portions, and enclosed witfaift^ 
papers which are slightly oiled ; and they thus assume itt 
sonie degree the forms of drops or pastilles. 

It does not, nevertheless, appear that this opium of the 
first quality is consumed in those countries ; at least it is 
generally said, that a part of it is reserved, to be added to 

that which is of an inferior quaUty, in order to give it thai 

• . - • 
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strong odour^ which forms one of the essential characters 
of good opium. Thus, when the gathering of the opium 
from the capsules is completed, they collect the stetfis, and 
bruise them, together with the capsules, and extract their 
juice, which they keep apart; they then^ mix the. dregs 
with a certain quantity of water, and make a decoction^ 
which they pass through a sieve, or squeeze through a 
cloth, and lastly submit to a careful evaporation. When 
the decoction is thus reduced to about a third part, they 
add the expressed juice to it, and again evaporate it, until it 
a;cquires the consistence of an extract; arid they then in- 
corporate with it the natural extract, which they had pro^ 
cured from the incisions made in the capsules. They 
foijn, with the extract thus prepared, smaQ round masses, 
which they sprinkle over with the leaves of the poppy, 
grossly powdered ; and also with the waste of other v^ge^^ 
tables, and especially with the seeds of a rumex; and in- 
deed these are often incorporated, in considerable quantir 
ties, with the masses of <^ium; finally, they comj^ete the 
diying of this extract in the sun. This appears to be the 
most rational and probable account of the falmcation df the 
oriental opium. 

We should choose opium in small masses, well dried, and 
breaking with a neat and homogenous fracture, of a red- 
dish-brown colour, and of a strong odour, but without any 
niixture of empyreuma. When of a good quality k 
easily softens when pressed between the fingers ; and itis 
susceptible of inflaming when brought near to the flame of 
a candle: but the best meajis which we c^an take, in tiddi* 
tionto these characters, to be assured of its quality, is to 
determine, by experiment, the proportion of soluble matter 
which it contains. -^ 

The eminent rank which opium holds in medicine, has 
at all timetr Tendered it the object of attention to practi- 
tioners, a great number of whom have made itj their 
especial study, and always with the intent of discovering 
its active principle; but which they have, in turn, made to 
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reside in prodncts of very different natures. Notwith- 
standing this, we have at length acquired positive data 
respecting the nature of this valuable remedy. In the 
•year 1803, M., Derosne, a distinguished apothecary at 
Paris, pubUshed an excellent Memoir upon this subj^t, 
and which was also inserted in T. xlv. of the Annals 
de Chimie. It appears from this work, that there exists 
in opium a particqlar crystalline matter, which is readily 
obtained, by exposing to spontaneous evaporation, a mace- 
ration of opium made at first in the cold; but which is af- 
terwards concentrated by the aid of a gentle heat, to the 
.consistence of a thin syrup. The crystaUine matter which 
thus separates, also entangles with it, on precipitating, a 
.certain quantity of brown resin, but from which it may be 
^purified by new solutions and crystallizations, with the in- 
termediation of alcohol ; and when it is entirely freed from 
the foreign matters, it is perfectly white, brilliant, and has ' 
41 satiny appearance ; it assumes the form of long needles^ 
or flat prisms; it is insoluble in pure water, but dissolves in 
great abundance, by the addition of a small quantity of 
acid; and when saturated with this acid,, it is completely 
precipitated, and re-produced with all its primitive cha- 
:racters. 

This remarkable substance also enjoys the property of 
melting without being decomposed, when exposed to a suf- 
ficient, but moderate heat; and it preserves that transpa- 
rency after cooling, which it had acquired from this liquet 
faction. When subjected to a more elevated temperature, 
it burns with a flame, and diffuses around the smell of 
haw-thorn blossoms, if exposed in contact with the air; but 
if placed in close vessels it is decomposed, and afibrda 
azotic products. Such then are the characteristic proper* 
ties of this substance, and which was for a lung time known 
under the denomination of sel de Derosne. Nevertheless^ 
this author has given to it other properties, which he at- 
tributed to a particular modification. Thus, he said, that 
upon adding carbonate of potash to an aqueous solution of 
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opium, we obtain a precipitate, which, when treated and 
purified with boiling alcohol, produces a substance ana- 
logeous to the preceding; but which possesses the re- 
markable property, probably owing, as M. Derosne says, to 
the alcaline precipitant,- of turning the synip of violets 
green. Thus we see, that he missed . the opportunity of 
making an important discovery, by trusting too much to 
the rule of analogy. It is indeed generally true, that a 
body precipitated by another, carries down with it a 
portion of the latter in combination with it; but this 
rule is not always constant ; and M. Derosne should not 
have come to this conclusion without farther examination. 
Thus we see how necessary it is, in chemistry in general, 
not to reason too much from analogy; but to reckon 
nothing as a decided fact which has not been demonstrated 
by experiment. What will they say then, when they learn 
that he had no foundation for forming such an opinion^ 
but must come to the same conclusion as that formed by 
M. S^guin; since this chemist not only saw, as M. De- 
rosne did, that his crystalline substance was precipitated 
from an aqueous solution of opium by alkalies, but he also 
found that it constantly preserved its alkalinity ; and that it 
likewise dissolved completely in acids, whilst it remained 
insoluble in alkalies ; he has elsewhere described its other 
properties. It was however then too early to suppose that 
there existed organic alkalies, that idea did not present it- 
self, notwithstanding the evidence of facts; and it was 
reserved for M. S^rtuemer to. perceive and to make knowldi 
this important fact, and which has since become the only 
source of interesting discoveries. He was indeed the first 
to announce to us that the active principle of opium was a 
substance, which although of an organic nature, was also 
alkaline ; and that it was susceptible of uniting with acids, 
of becoming saturated, therewith, and. of forming true salts 
with them, in the ordinary manner of alkalies; and also 
that this new principle/ which he termed morphine, wa» 
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naturally combined with an acid, to which he gave &% 
name of miconique, But this able chemist, who has 
proved to us how necessary it is to the science, to prevent 
all chance of mistaking the real truth, from the mere api> 
pearance of it, instead of endeavouring to defend this spe- 
cies of combinatipn, and striving to generaUze his discoi- 
very, by terming the salt of Derosne a m^coniate of moiw 
phium, was too good an observer to be mistaken on this 
point; and he found it easy to show, by a course of new 
experiments, that the crystalline matter, ifdiich spontanea 
ously deposited itself in the concentrated solutions df 
ppium, differed essentially from morphium; that it neither 
partook of the nature of acids nor of alkalies; that it in- 
deed dissolved in acids, but not to saturation; and that it . 
was in fact a particular principle, to which he gate ih% 
name of narcotine. Thus we see that there are tiiree dif- 
ferent bodies well characterized, which exist in opium, aad 
toxm the essential basis of it. We might indeed point out 
many others. also, but as they do not possess the same de^ 
gree of importance, we shall not describe them here, but 
proceed to indicate the course which must be followed m 
order to separate the. above three bodies from the opiufn ;• i»ld 
shall commence with that valuable extract, possessmgsueh 
highly medicinal qualities, known by the name of mt^rpAtifm; 
Sertu^mer, impressed with the idea that mcnrf^hium eic-* 
idled in the state of asah^ that is to say, in combinatioii 
^ith an acid in the.opium, at first advised the employ of 
ammonia, to separate this new base from the aqueous solu- 
tion or extract of ^piiun. Bnt when Hf^repeated his expe- 
mn^nts, he endeavoured to comincenie, ikeiA the-alkalilie 
precipitant did not lenter into the alkalinity oi the mor^ 
phium; and he thought of obtaining his ptiipose with 
more, certainty,, by employing an insoluble and lesA ener- 
getic base. He accordingly substituted magnesia for smr 
monia,. and this diar^^has since been generally adopted \ 
never thdess,. as morjdiium haa now become an ^ect of 
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^reat cotoumption, the manufacturers sof it have been 
-obliged to employ more economical, as well as more expe- 
<litioas jneans of obtaining it; and thus^ as ammonia pofi. 
blesses more advantages in both these respects, tliey have 
fererted to Sertuemer's first process, but with some slight 
laodifications. Thus, following the advice of M. Hottot, 
they»(^vide the necessary proportion of ammonia into two 
parts; and they commence by diluting the opium, from 
which they would extract the morphium, with repe^^fed 
washings in cold water ; they then unite these washing^, 
and reduce them to about a third part by evapomtion, 
when they add the first quantity of ammonia, merely to 
neutraUze the excess of acid in the opium; but this is noft 
easily done, as the liquid being highly coloured, they caiih 
fuit perceive its action upon litmus paper without difficulty, 
{t then forms a fiocculent {precipitate, which scarcely con^ 
taifis aQy morphium, and is nearly entirely formed of a oc^- 
loured resinous substance, which was held in solution by 
the excess of acid. They pass it through a cloth, in order 
to separate this deposit; ^and again place the solution over 
the fire, and as soon as it boils, they complete the precipe 
tMion by the addition of a new quantity of ammonia, which 
they add in ashght excess. The elevation of temperature 
employed in this precipitaticNi procures the advantage t)f 
driving ofi'the too great excess of the ammonia; which they 
could not avoid' adding, and which hindered the depositioii 
of the morphium in the liquid, by momentarily holding- it 
in solution ; it slowly deposits itself in cooling, and cotk^ 
tracts a kind of granulated crystalUration; whieh^ permits 
them to completely 4^arate from it by a simple washing 
over, another more divided and fiocculous matter, wfaiek 
accompanied it in its precipitation, and which, if suffered 
to remain in the mixture, would have rendered its purifica^ 
ti(m much more difficult. . ft is nevertheless to be observed^ 
that the deposit, so removed by.wadiing over, is not to b6 
rejected as usdess; it still retains a little morphium, which- 
can be separated from it by a very dilute acid. Wiien the 
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granular precipitate, which is nearly composed of mor- 
phium, but mixed with a little colouring matter, is after- 
wards treated whilst hot with a little weak alcohol, it dis- 
solves the greater part of the colouring matter, and also a 
little morphium. Tbey then filtre this first decoction and 
let the dregs cool, which still enclose a small quantity of 
crystals, which separate in cooHng. They next pour off 
the fluid, and wash the residuum with cold alcohol, adding 
a little animal charcoal ; they then pour over it alcohol of 
40^, and boil it in a digester, under pressure, in order to 
increase the energy of the solvent. After boiling it. for a 
few minutes, they let it cool in the digester, until they can 
open it without danger. They then filtre it in heated 
vessels, which are clothed, in order to prevent them from 
.qooling too quickly. The morphium crystallizes in abun- 
dance in the first liquids, and they separate the super- 
xiatent alcohol, in order to employ it. anew, in new treat-' 
ments of the residuum, and which they repeat until they 
have entirely exhausted it. If, however, instead of em- 
ploying the same alcohol they were to use new, the mor- 
phium which they would thereby obtain would be more 
and more colourless : and thus, after this first treatment, 
they are generally obliged to re-dissolve it, in order to ob- 
tain it in a sufficient state of whiteness and purity to fit it 
for medicinal use. In fact, the morphium, by these reiterr 
ated solutions becomes separated, not only from the colour 
ipg matter which accompanied it, but also from the nar-t 
cotine, which being more soluble in alcohol, reipains in the 
mother-waters, with a little morphium. In order to collect 
these, they unite the mother-waters, place them in a small 
alembic, and distil over three-fourths, in order to collect 
the alcohol. On suffering the remainder to cool, it depo- 
sits an abundance of coloured crystals, and of a greater 
;size than those before obtained. . They grind these, mix 
jthem with animal charcoal, or ivory-black, and purify them 
in a similar manner with the rough morphium. - They thus 
proceed until they have nearly obtained all the crystals; 
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tbe last which they obtain from the mother-waters are flat- 
ter and longer, and disuse a strong odour of haw-thom 
blossoms, when thrown upon burning coals, these are war-' 
cotine. It is very difficult to obtain these two SSilts per- 
fectly free from mixture with eAch other, and yet this state 
of absolute purity is strictly necessary to fit the morphium 
for medical purposes. Nevertheless, when we would isolate 
them completely from each other, two means present them- 
selves of doing it : we may either, as has been proposed, 
submit the mixture to the action of boiling ether, which 
dissolves the narcotine, without sensibly acting upon the 
morphium ; or, which is still better, and accprding to tbe^d- 
vice of M. Pelletier, treat the whole with a weak acid, and 
evaporate the solution to dryness, but with a duly regulated 
heat. The excess of acid, in dissipating, quits the narco- 
tine, which, as we have before stated, is not susceptible of 
forming salts like the morphium. We then dilute the re- 
siduum with cold water, filtre it, in order to separate the 
niarcotine; and upon afterwards decomposing the solution 
by ammonia we obtain the morphium. 

In treating opium with cold water, a great part of the 
n&rcotine remains in the dregs, and in order to extract it, 
it is suffident to treat it with an acidulated water, whicU 
increases the solubility of the principal crystals. We then 
filtre the solutions, and saturate them with ammonia, which 
precipitates the narcotine, together with many other siibj- 
stances ; we then dry this precipitate, and treat it with 
boiling alcohol, which extracts the narcotine, and which 
we afterwards purify by repeated solutions and crystalli- 
zations. 

The first physicians who experimented upon the action 
of narcotine on the animal economy, concluded from their 
experiments, that this substance was the essential cause of 
what they termed the narcotism, produced by the crude 
opium ; but it appears from more recent e^periinents made 
by Dr. Bally, that a large dose of it maybe taken without 
producing any miscbievoiis effects, and that it is indeed as 
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one may say inert. It is highly desirable that we should 
precisely know what we have to trust to upon this eaitmr 
tial point ; but numerous experiments must be madb and 
repeated before we can pronounce thereonina definitmif: 
manner. 

There has been successively proposed many modifica* 
ti'ons of Sertuemer's process for the ettraction of morphium ; 
and it would be difficult, and occupy too much space, to 
report them all. We shall therefore confine ourselves to 
describe those which appear the most deserving of attention* 
In this number we find the proposal made by M. Dublanc, 
jun.y who has been much and successfully occupied in 
studying the products from opium. His modification con* 
sists in adding a little acetic acid in the last aqueous 
washings, in order to facilitate the solution of the last po^^ 
tions of morphium. But in fact he dissolves at the sanie 
time the narcotine ; which, however, may be separated by 
the means we have above indicated. M. Dublanc advises 
us to continue the acid washings until the tincture of nut- 
galls will no longer occasion any precipitate in them ; a 
certain sign that they no longer contain any morphium. 

The necessity for this addition of acid might appear to 
have but little foundation, if we admit, with M. Sertuerner^ 
that the morphium is naturally combined in the opium with 
an excess of acid, and therefore why should we add more to 
it ?. Nevertheless, it is also certain that acids singularly 
promote the solubility of the organic bases ; as it is evident 
in the result of that excellent process, for which we are in- 
debted to M. Henry, jun. for extracting quinine. And we 
may therefore conclude, with great probability, that these 
bases are, according to all appearance, combined in different 
vegetables, with ^certain resinous and colouring bodies, 
which cause their insolubility, and render it necessary to 
employ acids, sufficiently energetie to extract them in thie 
aqueous vehicles. 

There is also another process given by M. GuillermoncT, 
an apothecary at Lyons^ in which he proposed to treat 
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opium immediately with alcohol, which completely dis- 
solves the natural combination of the morphium, and then 
to add ampoLonia to the alcoholic tinctures, as is practised 
with the aqueous solutions. The morphium equally sepa- 
rates here in granular crystals, which must be carefully pu- 
rified. M. Guillermond assures us, that this process, 
which will be found detailed iu the Journal de Pharmacie, 
for 1828, is more expeditious, and affords a better product. 
We have repeated it, but did not find it to possess advan- 
tages sufficiently marked to induce us to abandon the me- 
thod we had before adopted. 

More recently, M. Blondeau, an apothecary at Paris, 
has proposed a process which furnishes results much more 
advantageous than the preceding ones, and consists in sub? 
jecting opium to an alcoholic feirmentation, by diluting it 
with honey water, to which he afterwards adds some yeast, 
and then places the mixture in a stove conveniently heated. 
M. Blondeau thinks that he thus destroys the chief part of 
the substances which were united by mixture with the 
morphium, and hindered its extraction. When the fer- 
mentatibn is completed he filtres the liquid, precipitates it 
by ammonia, and treats the deposit with a dilute muriatic 
acid ; he. then again filtres it, and evaporates it, and thus 
causes the muriate of morphium tp crystallize; this he 
collects upon a cloth, and submits it to pressure in order to 
free it from the mother-waters. He then moistens the 
muriate with 9. very small quantity of cold water, and sub- 
mits it a second time to the press. He then adds these 
washing-waters to the first mother-waters, and submits the 
whole to a new evaporation, in order to obtain a second 
crop of crystals, and so on. On finally uniting all the 
washings of the muriate, he adds a Uttle ivory-black, and 
dissolves it in the cold ; he then filtres \tnd evaporates it. 
The muriate, thus purified, is white ; and, in order to 
obtain the morphium, it is sufficient^ to dissolve it once more 
in water, and to add a little ammonia to it. 

We see that this method of operating, hfjs^.for its princi- 
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pal aim, the avoiding the employment of alcohol ; but this 
saving is more than compensated for by the delay which 
all these manipulations necessarily occasion. We presume, 
that if the alcoholic fermentation really produces the good 
effects attributed to it, it would be better not to convert 
the rough morphium into a muriate, but to treat it directly 
with alcohol, as is done in the ordinary process ; and which 
would much shorten the operation. As for the resi,. it is 
only experience which can determine the merit of these 
variations over those which are already sanctioned by 
use. 

It has long been thought, that the poppy, which is culti- 
vated in France, in order to extract oil from its seeds, and' 
which is known under the names of white oil, or the oil of 
pinks, did not contain any sensible quantity of morphium ; 
or, at least, that the quantity was so small, that the pro- 
duct obtained would not compensate foi the expence of 
procuring it. 

VWe are indebted to M. Tilloy, a skilful apothecary of 
Dijon, for a process (see the Journal de Pharmade, 
t. xii. for 1827), by means of which, we may extract with 
economy the morphium which is contained in the capsules 
of this variety of the poppy, and in a greater quantity than 
is generally supposed ; so that we may now, by treating 
the capsules of our indigenous poppy in a similar manner 
with the Oriental ones, obtain the advantage of extmcting 
this organic alkali from them, when we can make no other 
use of them. The following is a summary account of this 
process : — 

' We commence with making an aqueous extract, we. 
then treat this extract with alcohol, which will only dissolve 
a part of it ; we then decant, filtre, and distil it. We eva- 
porate the residuum left in an alembic to the consistence of 
molasses, and then treat it anew with alcohol. |n this way 
we separate, besides the gummy matter, as in our first pro- 
cess, plenty of nitrate of potash. We distil it anew, to 
collect the alcohol, and wash the residuum with water. 
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We next filtre it, in order to separate the resinous matter 
which was extracted by the' alcohol. The liquid thus ob- 
tained^ contains much free acetic acid ; we then neutralis^e 
it with the carbonate of magnesia, and when there is no 
longer any effervescence produced we add caustic mag- 
nesia ; and the morphium then precipitates. After leaving 
it at rest for twenty-four hours we filtre it, wash the pre^ 
cipitate, let it dry, and treat it in the usual manner with 
alcohol. 

We see, from the ill-results obtained by all the others 
who preceded M. Tilloy in this kind of research, that in 
the capsules of the indigenous poppy, the morphium is 
relatively contained in a much less proportion than in 
opium ; and that it is disguised by the gum, the nitrate of 
potash, the resin, and probably also by many other bodies. 
It is, however, possible to free it from these by successively 
treating it \ifith water and by alcohol. It is also to be pre- 
sumed that this mode of treatmeii|t when applied in other 
analagous cases, will equally produce great improvements 
in the^e kinds of researches. 

Before we had acquired any positive facts as to the na- 
ture of opium, the practitioners endeavoured, by various 
processes, to separate the virulent part of it, to which they 
attributed the narcotic effects prodi^ce4 by the crude 
opium when they administered it internally. And as the 
major part of them attributed these ill qualities to the oily 
or resinous matters contained in the opium, so they pro- 
posed diverse methods, having for their principal aim the 
freeing it from these. Such was that proposed by Josse, 
and which consisted in first washing the crude opium 
under a small stream of cold water, and then dissolving it 
in a large quantity of this vehicle ; as, otherwise, they 
would have been obliged, in order to extract all the soluble 
parts, to have continued this washing for a very long time. 
They thus obtained their end, and precisely on account of 
the great mass of Water employed, and which held the m<^e 
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soluble parts diffused in this liquid ; though it is not always 
true to'say^ that^ in order to bring more particles into solo- 
tion, we can employ to advantage a lai^er proportion of 
the solvent. There are, indeed, certain bodies, and espe-* 
cially the organic compounds, which will not dissolve when 
diluted by a small quantity of the vehicle. And thus, in 
this actual case, the gummy, extractive, and other matters^ 
woidd be entangled with the resin if we employed but lit- 
tle water ; we may then dilute them with advantage, and 
the influence of these more soluble bodies ceaises to be ex-' 
ercised, and we can thus obtains deposit. , There are fre- 
quent examples of this kind in the pursuit of organic che- 
mistry. We obtain then by this process of Josse's, an 
extract sufficiently cleared from resin, and we submit these 
aqueous washings to an evaporation carefully conducted ; 
and, above all, as recommended by some practitioners, we 
must sometiioies suspend the evaporation, and separate, by 
filtering, the insoluble particles which it deposits. We 
must remind our readers that^ it was by this process that 
M. Derosne separated the crystalline matter which was fop- 
merly termed narcotine. 

We find mentioned in the pharmacopias the gummy e^ 
tract ofcpium ; this is prepared nearly in this manner, only^ 
in order to avoid this endless washing, they dissolve the 
crude opium at once in cold water. 

It is well known that these aqueous extracts often pos- 
sess the same inconyeniences with respect to the narcotism 
produced by their use with the crude opium ; but it is not 
always the case. It is also certain, that the resinous part 
enters but in a very small proportion into these extracts, 
and that there are other preparationB whose effects in thb 
particular are much more striking, and in which it does not 
appear that the resin is excluded. Such is the justly cele- 
brated receipt of the Abb^ Eosseau, and which, consists in 
'submitting the crude opium to a spirituous fiprmentation, 
by mixing it; with honeyrwater, and exposing themtxttiTe 
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to the teudperature of a stove. It is beyond all doabt, that 
some of the principles of the opium are destrqyed ;hjr this 
process, but it is scarcely probable that they are .the re- 
sinous ones, at least, if we may judge from those processes 
\?hich are analogous ;to this.; for, as alcohol is always pro- 
duced by the fermentation, so it is to be presumed that 
part of the resin must be retained in the vinous liquor. He 
directs us,' indeed, to submit it ta distillation ; but then he 
recommends us to unite the spirituous liquid with the resi- 
duum afterwards. Thus> it becomes self-evident, that a 

* great part of the resin is retained ; and yet if this prepara- 
tion is faithfully ma4e after the -genuine receipt of the 
Abb6 Rosseau, it is beyond contradiction the most sedative 
«f all the preparations of opium. 

Some authors have thought that the virulent and naa:- 
cotic properties of opium resided in an essential oil^ and 
they thought they had an authority for foiming such an 
opinion* from the stupifying odour which. the arude Opium 
exhales ; but it is to be presumed that this essential, oil 
would be found in the product of the distillation of Ros- 
seau's laud^um, and which. he directs. to be preiserved. 
And besides^ there are. some celebrated practitioners who 

* pretend that this product of distillation possesses the same 
highly-quieting properties; and this we see prescribed 
imder the name of the white drops of Rosseau t If all these 
assertions are well founded, we must necessarily conclude 
either that we know not all the elements of opium, or that 
6ome of their properties are not sufficiently appreciated. 
And we may also remark that thbse preparations of opium 
which are the least narcotic, have hkewise the least smelL 
For the rest, it. appears sufficiently well ascertained, that 
themorphium in which it was thought all the sedative 

* qualities of opium resided, does not, nevertheless, possess 
that energy of action which is supposed to be due to the 

: ptoportioa of it contained in the ^tract ;. and thus we are 
generaliy obliged to employ more of it in proportion than 

X 2 
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of opium, in order to obtain similar effects. We do not 
think it is possible to extract all the morphium that is con- 
tained in opium. 

At the period when the active properties of opium were 
attributed to the narcotine, it was proposed to purify the 
gummy extract by steeping it during many days in ether, 
and frequently stirring or agitating it. This extract, thus 
deprived of its narcotine, appeared to many .practitioners 
more sedative than the ordinary extract ; and they even 
affirmed that they had obtained much more favourable re- 
sults in those maladies where they could not support the 
smallest quantity of the ordinary aqueous extract of opium. 
It would therefore seem that the ether extracted other 
qualities besides the narcotine; this yet remains to be 
inquired into. 

Amongst the other elements of opium, the meconic acid 
is one ofi the best known, after those we have above de- 
scribed; but as.it offers much less mterest we shall not 
dwell upon it. The discovery of it was made, as we have 
before said, by Sertuemer ; but he did not take the pains 
to determine its principal characters. The process for the 
extraction of morphium by ammonia, afforded but little 
opportunity for isolating this acid, because it remained in 
combination with the mother- waters, and wias also mixed 
with a great number of other substances ; nevertheless, he 
advised us to precipitate it in the state of meconiate of 
barytes, by the addition of a solution of either the nitrate or 
the muriate of barytes ; but, as there exists in the opium, 
according to M. Derosne, large proportions of the sulphates 
. of potash .and lime, it results, that the meconiate of barytes 
' which precipitates, is also found to be mixed with much 
sulphate of barytes ; and as the meconiate of barytes does 
not possess any considerable degree of insolubility, it fol- 
. lows that we can really obtain very little of it by this 
means. In order to separate the meconic acid from the 
: meconiate of barytes, we must decompose it by flie 
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method used in all anals^ous cases ; nant^ly, by treating it 
with a sufficient portion of pure sulphuric acid. 

When we employ magnesia for the extraction of the 
morphium, we can obtain the meconic acid more readily, 
because it is entangled in' the precipitation with the mor- 
phium in the state of a sub-meconiate of magnesia with a 
great excess of base. When we have purified the mag- 
nesian precipitate by means of alcohol, from all the mor- 
phium it contained, we then take a dilute sulphuric acid, 
which we add, without ceasing, to saturation; we then add 
a little of it in excess, and filtre it in order to separate the '" 
liquid part, which only contains the sulphate of magnesia ; 
and after having washed what remains of the deposit with 
a little water, we again add a new quantity of dilute sul- 
phuric acid, and in a larger proportion, in order to com- 
pletely dissolve the magnesian salt. We then filtre it, and 
evaporate it to a proper degree, and obtain, on its cooUng, 
small crystals of the coarse meconic acid> which are gra- 
nulated, and of a greyish colour. We separate these by 
means of a filtre, and mix them with a little ivory-black, 
we then dissolve them anew in boiling water, filtre, and 
obtain, on cooling, crystals in needles forming feathery 
groupes, and which are sometimes white, and at other 
times of a rose colour. But the most certain means of ob-' 
taining them perfectly pure is by sublimation ; only this 
method is attended with a considerable loss. 

The meconic acid sublimes in the form of long white 
needles, of an acid and agreeable taste ; it is soluble both 
in water arid in alcohol : but its properties are more cha-. 
racterized by producing a colour as red as blood in ^ the 
solutions, even when largely diluted, of the muriate of iron, 
at a maximum. 

Many other substances are also found in opium. M. 
Derosne found a resin ; a virulent oil, highly coloured ; the 
sulphates of lime, potash, and alumine; the oxide of 
iron, 8cc. 



310 Oh Opium, Morphiufn, ahd Narcotine. 

M. Segnin has also shown the pfesen^e of the acetic 
acid in it, of a bitter principle, which cannot be precipitated 
by any re-agent, of an amylaceous substance, &c. And 
I have extracted from it, by treating it with ether, a 
glutinous elastic matter, which may be compared with 
caout-chouc ; finally, it may be presumed, that this ex- 
tract, so complicated in its composition, is yet far from 
being well known. 

We know that opium is one of ^ the most precious medi- 
cines which we possess ; from its excellence as a sedative, 
it forms the basis of all the anti-spasmodic remedies, and. 
we are obliged to have. recourse to it in all the nervous 
affections. 

The Orientals use it daily ; but, according to our report, 
when they have taken too strong a dose in order to produce 
a kind of intoxication or delirium, which exites gaiety, 
and makes them, despise dangers; after these first effects 
are produced, they fall into a heaviness, which is always 
fcdiowed by a feeHeness and a debility, and from which 
they are only to be relieved either by taking a fresh dose 
of opium, or by drinking coffee. 

The Chinese smoke it, mingled with tobacco; but we^ 
are assured, that before they use it, they deprive it of its 
virulent principle by a dight torrefection : after which, they 
submit it to a new solution and'^a slow evaporation. They 
dissolve the terrified opium in water, and afterwards eva- 
porate it over a large fire, but they moderate the h^at, 
when it forms a soft extract. They pretend that the opium 
pmrified by this meani^ is less hurtful ; and we have a proof 
of it from the testimony of Marsden," a very judictoufi 
observer, who afBrms that he has seen the Malays never 
rest without smoking opium ; but that, notwithstanding, 
they enjoyed excellent health. However, according to 
the reports of other travellers, equally worthy of xsredit, 
such is the abuse made' of opium in Turkey and.Pefrsias 
that those who indulge in it are in a continual state of de- 
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lirium, and in such a state of stupor, both of mind and 
body, that they resemble brutes ! 

Remarks by the Editor. 

The white poppy has been cultivated both in Scotlaad 
and in Berkshire with considerable success, for the purpose 
of extracting opium f^omit; and ve know ihat/a,le, medi- 
cated by opium, forms the chief part of that popular 
English remedy. Daffy's Elixir. 



L. — Ort the Manufacture of Red and Flame Coloured 

Glass. JBy M. Engelhardt.* 

The acients employed the oxide of copper for colouring 
glass red; but the colour which this oxide gives to the 
glass is so intense, that glass of an ordinary thickness 
would be of a brownish-black colour, and but little diapha- 
nous. It then becomes necessary, that in order to obtain a 
red colour, we must find out a process, by which this dark co* 
lour may be diffused or thinly spread over the glass without 
inconvenience. This, may be effected by covering white 
glass with an exceedingly thin layer of the red glass; and 
by this contrivance we can unite the double advantage of 
having a fine colour, and a transparency also. 

According to Kunckel, the oxide of gold is employed as 
the colouring principle in the colouring of red glass. And in 
fact the oxide of gold does produce a fine red, with which 
glass may be coloured in fusion, without prej udice to its trans- 
parency ; and consequently it may be advantageously em^ 
ployed in the making of vessels and other similar objects. 
Biit its employ must always be greatly circumscribed on 

* From the Kunst und Gewerhe-blatt, 1824, and Feruisac's Bulletin Tech- 
nologiqike.-w'DT. Engelhardt received for his ccnnmunication, a eold medal, and 
• 300 ecus; being thepremiakn proposed vby ^e Sodety fot uie Encourage- 
^nt of Arts, &c. of Prussia. ^ ' 
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accoont of the high price of this colour, and other difficul- 
ties. Thus, for instance, jve cannot always obtain from 
the oxide of gold, the fine purple or flame-coloured glasses 
seen in the ancient windows of our churches ; the glasses 
thus coloured have always a crimson or rose tint, and may 
be distinguished at the first glance of the eye. The pro- 
perty which the oxide possesses of colouring glass red, may 
be ready proved with a mixture of the glass of borax and 
the oxide of copper, and treating them with the reducing 
fire under the blow-pipe. For in order that the copper 
shall produce a red colour, it is essentially necessary that 
it be treated in the reducing flame. And it is for this 
reason, that with the bellows we cannot apply it in the 
state of enamel, as with the other colours employed in 
tinging glass; because the red glass becomes changed to a 
blueish-green colour, by the fusion, and the calcination of 
the copper in it. , ' 

Thus the ancients were obliged to use crude tartar, or 
lamp-black, or other de-oxidating bodies, when they would 
preserve their glass of a red colour. They also sometimes 
used the oxide of iron when they wished to obtain a red flame- 
colour partaking of yellow ; but the agent which produced 
the best result in this respect was the oxide of tin. The 
effectof the oxide of tin was more certain and fixed than 
vegetable substances ; but it also possessed the inconve- 
nience of colouring the glass bro^ if the combustion was 
not pferfect. During the whole time of working with the 
oxide of tin, they constantly kept the furnace at an uniform 
red heat; but this was not necessarily the case when they 
added the other de-oxidating substances. I have always 
found the oxide of tin in all the ancient glasses which I 
have analysed ; and not only this oxide, but generally, also, 
a much larger quantity of the oxide of copper. 

As the colour obtained from the oxide of copper is too 
intense to be worked alone, the coloured glass being in 
some parts opaque, and in others appearing of a brown 
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shade, and as it must bp blown too thin for use, in order tof 
obtain it of a transparent red colour, so they can only pro- 
cure red and diaphanous glasses, by coating white glass 
with a very thin layer of the red glass. In this way they 
prepare a glass, which is termed double-glass ; and which 
has likewise the advantage, of permitting us to remove the 
red coat, when we would either obtain white designs or 
drawings, or designs enamelled with other colours. We 
shall now state the process of the ancients, as we find used 
in all those glasses of the middle ages. 

To manufacture this glass in layers, the workman em- 
ploys two pots or crucibles, the one containing the red* 
glass, the other the white; he commences by plunging his 
iron caneyOX blowing-tube into the red glass, so as to bring 
out a lump of it, and then plunges it into the white glass. 
The cylinder blown out of this mixture thus affords a glass ^ 
of a fine red colour. In order that the red layer should re- 
main in perfect contact with the white glass, and should 
not detach itself in the cooling ; it is necessary, that at the 
first forming, the union of the white glass with the red, 
must be made completely perfect; it is also better that 
the mass of red glass should be heated hotter in the cruci- 
ble than the white; and care must also be taken, that the 
component parts of the red glass should not be formed of 
any oxiginating substances. In order to commence work- 
ing in the glass-house fire, I first put in the small crucible 
to contain the red-glass, amongst the large pots. I thett 
introduce into this first pot, in addition to the ordinary 
frit, or materials used to form glass (provided that they 
contain no maganese), two ounces of oxide of copper, and 
two ounces of oxide of tin, for every five pounds of the or- 
dinary materials; but if it does not contain any such ma- 
terials, I take for every two pounds of the sand coi;itained 
in the frit, an ounce and a half of the oxide of copper, and 
an ounc6 of the oxide of tin. If I do not immediately add 
the oxide of copper, but introduce it afterwards, when the 
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glass has become transparent^ I then employ rather less of 

the oxide of copper. 

To produce a scarlet layer, I take for every twenty-five 
pounds of the usual materials for making glass, half a 
pound of oxide of tin> and three quarters of an ounce of 
the oxide of tin, made into an exceedingly fine powder; and 
these I add at the commencement of the operation. 

When the mass has become transparent, I then put in 
three quarters of an ounce of the oxide of copper, and mix 
the whole with great care. In general, I also tsdte every 
possible pains to prevent the formation of any bubbles or 
lumps in the glass, which are but too apt to take place; 
I likewise take care that both the masses of the white, and 
of the red glass, be brought to the same degree of fusion 
whilst they are being worked. 

The perfectly uniting of a fine glass, depends very much 
upon the skill of the workman, and he ought to make him- 
self master of the details I have above given; and also, that 
the outer layer of glass should be thinner at the mouth of 
the tube, than at the opposite side of the cylinder; or else 
the glass would necessarily be deeper coloured at that erid 
than the other, and then the centre would not present an 
even tint; and indeed, if one of the ends should become 
too thin, the colour would entirely disappear, and be lost 
in the white glass. I possess many glasses, however, in 
^hich the transition from the dark to the light tints, is em- 
ployed in producing certain effects with great advantage. 

For the rest the workman may soon acquire, by a little 
practice, the necessary dexterity to enable him to make 
uniform glasses, and of sufficiently. large dimensions; and 
I hope to obtain this result in all our glass-houses, having 
made arrangements to that effect. 

A mass or frit, containing lead, appears to preserve the red 
colour better than any other; nevertheless, my experience 
in this respect, is not sufficient to enable vfie to pronounce 
decisively thereon. When the red colour of the glass iii 
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the furaace disappears at any time, owing to the oxidation . 
of the copper, and the glass takes a bottle-green colour, by 
adding a de-oxidating body to it, such as charcoal in pow- 
der, crude tartar, lamp-black, or other 'analogous sub- 
stances, we can again produce the red colour. The crude 
tartar or the charcoal are. preferable for this purpose, as they 
can be more readily obtained in a state of purity than the 
lamp-black. After adding these de-oxidating matters, we 
should not use the upper layer of glass in the crucible, 
which is too deeply coloured, and too impure; but the 
lower parts soon become very fine, ?ind of a clear tinge. 
Nevertheless, as that red is always the most beautifulin 
which there has been no occasion to employ these matters,, 
so we should endeavour to avoid the necessity of adding 
them as much as possible, and strive to keep the mass of 
red glass continually transparent in the furnace. 

Remarks by the Editor. 

We believe that this process of forming red glass by 
flashing,' 2iS it is termed, white glass, has long been used 
in this country ; and particularly by the late Mr. Honey- 
bourne, of Brierly Hill, near Stourbridge, who was cele- 
brated for his skill in making coloured glass. And we 
continually see the small- red glass lamps, used in public 
illuminations, thus formed. ' The process may not, how- 
ever, have been practised in modem times in Prussia ; and 
this communication will, therefore, no doubt, prove highly 
useful there, as well as in other countries also. 



On the Progress of Inventions connected with Navigable 
Canals. From the Boston Journal of Science, and the 
Franklin Journal. 

(Continued from page 255.y 

In enumerating the improvements in the x^aoal naviga-. 
tion, we shall commence with the lock. The period when 
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locks were invented does not now seem to be precisely 
known. On this subject, the writers in the Edinburgh 
Encyclopaedia say, " We have been at some pains to trace 
the original discoverers of this important invention ; and 
though our researches have not been attended with all the 
success we could wish, yet we have been enabled to acquire 
some new lights respecting the early history of an invention, 
which three centuries, perhaps four centuries, have not yet 
brought to its ultimate perfection. Belidor, in his jArchi-, 
tecture Hydraulique, supposes the invention to belong to 
^he Dutch, from some expressions used by Stevinus, an 
eminent engineer of that country, in his treatise Sur la 
nouvelle Maniere de Fortification par Ecluses, published 
in 1634; but that superficial enquirer does not seem to 
have comprehended the invention which Stevinus describes, 
who expressly says, that locks of the modem construction, 
a figure, and very correct explanation of one of which he 
gives, had been known in Holland from early times. His 
object was to describe a new kind of sea-lock, then lately 
invented, for the purpose of securing the harbours, and 
which might at the same time admit the passage of masted 
vessels. The difficulty was, to form gates which could be 
opened when the water on their two sides was at different 
levels. The inventions of several engineers there men- 
tioned are described, and the preference \ given to the plan 
of turning gates, placed so as to fill up the frame of the 
common gates; and which, when let go, fall into the hue 
of the stream. 

" Stevinus first gives an account of the common mode 
of effecting the first object, as it had been in use for a long 
time, viz. the raising a common sluice door by a windlass, 
which, he says, does not allow the passage of masted 
vessels. 

2.—'" He describes the sluices used for draining low 
lands, consisting of two doors, abutting against the tide, 
and shutting of themselves, which, he says,^ are more use- 
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« 

ful than raising the sluices, because they admit of being 
larger, and require no attention to watch the tide ; but, he 
^ys, they are also defective in not admitting masted ves- 
sels, v\rheh they are placed under the dyke, and in not re- 
taining water to scour the channel. 

3. — " The third kind of sluices, serving to pass masted 
vessels, are made with two pair of pointed doors, like the 
second, but' raised *as high as the dykes themselves, and 
comprising between them a receptacle for ships; /and with 
two small sjiuices, either made in the walls, or in the doors 
themselves. Then he describes briefly, the mode of 
passing a ship through the locks. 

** Besides these, others have been made which open of 
themselves, with the ebb falling on the bed, and rise with 
the flood; also gates which are drawn aside into the land, 
but they are not convenient. 

*' Stevinus also informs us, that he and several other en- 
gineers had agreed to study this subject, and communi- 
cate their inventions to each other. The following was 
the result : — ■ 

'* Adrian Janssen, a carpenter, of Rotterdam, invented 
the locket, for holding a turning-gate in its place. A 
turning gate had been made at Briel, which was retained 
in a groove at the bottom, out of which it was wound three 
inches high by a rack ere it could turn into the line of the 
stream. 

'* Stevinus's mode was, to have rising vanes, the whole 
length of each abutting lock gate; Cornelius Dirricksen 
Muys, of Delft, to have second lock gates, holding up the 
first ; and Adrian Dirricksen, of Delft, improved Janssen's 
mode, by applying them in folding gates. He got a patent 
for it from the States, and built two at Maeslandsluis, and 

< 

two at Helvoetsluis, of that kind, and which yet exist. 
Stevinus's whole account of this mode of securing har- 
bours is well worthy of attention." 

'* Of the Italian authors, (he first who enters into the 
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history of this discovery is Zendrini, in his treatise Delia 
Acque Correnie, published in Venice, 1746, who says, that 
being interested in ascertaining the original inventors of 
locks, he had taken some pains to search the Venetian 
annals on the subject, and found that the first lock was 
invented at Stra, near Viterbo, by two brothers, named 
Dominico, clockmakers in Viterbo, who had a patent for 
its construction from the Senate of Venice, in the year 
1481. The patent describes, that these engineers had en-, 
gaged to construct a sluice (concha) in which boats might 
pass without danger ; and which being so contrived, that 
the water passing out with facility, the vessels would 
neither require to be discharged, nor drawn over. This 
account has been acquiesced in by Lalande, and other 
writers ; 'but Lecchi, in his book, Dei Cannali Navigabili, 
alleges that, previous to this period, in 1420, the lock had 
already been introduced in the navigation of Milan, by 
Fiilippo Maria Visconti, as mentioned in his life, by Der 
cembris, one of his courtiers. And 1188, Petentino, the 
architect of Mantua, had thought of it in his dykes on the 
Mincio, at Governolo, the first attempt at overcoming' the 
fall of rivers in all Italy: so that Lecchi claims it for Lorn- 
bardy. Nevertheless, there is every reason to believe, that 
these cases were nothing more than the wear, and siiigle 
flood-gates, already used for the navigation of rivers; for 
Bertazzolo, in his discourse upon the sluice of Governolo, 
published at Mantua, in 1606, proposes a lock with a 
chamber (sostegno) to be built at the sluice of Governolo, 
as a new thing. This lock has since been established on 
the left bank of the Mincio ; and connected with an open- 
ing wear, it serves to hinder the turbid waters of the Po 
from filling up the lake of Mantua ; while, at the s^me 
" time, it preserves the navigation! Indeed, in many parts 
of Lombardy, wears with flpod-gates are yet employed for 
river navigation, although locks exist of an early date, and 
some of them also of a singular magnitude and boldness. 
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To conclude, we may observe, that at all events, a very few 
years aftet the supposed invention in the Venetian State, 
the celebrated painter, architect, and engineer, Leonardi da 
Vinci, in 1497, applied locks to connect the Milanese 
canals, derived from the Adda and the Tesino. 

" We must next consider the claims of Holland, that 
other great cradle of the hydraulic art of Europe. We 
have formerly noticed that the embankment of the, different 
district^ of Holland had chiefly taken place between the 
years 1000 and 1400. In 1235 a placart was granted by 
William, Earl of Holland, to the city of Haaerlem, for the 
construction of the sluices of Sparendam. Those sluices 
must have necessarily been a lock; for it is expresdy 
said to be constructed for the more convenient passage of 
ships, and a toll is appointed to be collected on the vessels 
which make use of it. 

"About the same time, viz. 1255, the jurisdiction of 
Deftland was established, and the ancient, canal from 
thence to Leyden completed. On this canal, at the separa- 
tion between Deftland and Rhinelatid, is the basin of 
Leidsendam, which, as we have already observed, becomes, 
to all intents and purposes, a complete lock, by means of 
the stop-gates belonging to the. two jurisdictions at either 
end ; and it has always been used as such. 

"At the sam& period the citizens of Utrecht had formed 
^n aqueduct from the river Lech, at Vreeswyck ; and in 
1371, as we are informed by Hada, in the history of Utrecht, 
Uiey deepened and enlarged this aqueduct, so as to make it 
navigable; and placed at the bank of the river Lech 
double flood-gates, or stop-gates of timber, by which the 
waters might be more easily kept out, or introduced. 
(Hedse, Hist. Epist. Ultraj. Arnold ii. Episc.) , 



(To be continued,) 
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LIST OF PATENTS FOR NEW INVENTIONS 

Which have passed the Great Heal since March 2(5, 1829. 

To William Church, of Bordesley Green, in the parish of 
Aston, in the county of Warwick, Esquire ; for certain improve- 
ments in buttons, and in the machinery or apparatus for manufac- 
turing the same. Dated March 26, 1829. — ^To he specified in 
six months. 

To William Madeley, of Yardley, in the county of Worcester^ 
farmer ; for an apparatus or machine for catching, detecting, and 
detaining depredators and trespassers, or any animal ; and which 
he denominates the Humane Snare. Dated March 28, 1829. — 
In two months. 

To Josias Lambert, of Liverpool-street, in the city of London, 
Esquire ; for an improvement in the process of making iron, appli- 
cable to the smelting of the ore, and in various subsequent stages 
of the process, up to the completion of the rods or bars ; and also 
for the improvement of the quality of inferior iron. Dated March 
30,1829. — In four months. 

To William Prior, of Albany Road, Camberwell, in the county 
of Surrey, gentleman ; for certain improvements in the construc- 
tion and combination of machinery for securing, supporting, and 
striking the top-masts and top-gallant-ma3ts of ships, and other 
vessels. Dated April 11, 1829. — In six months. 

To John Lihon, of Guernsey, but now residing at the Naval 
Club-House, Bond-street, in the county of IV^iddlesex, a com- 
mander in our Royal Navy; for an improved' method of construct- 
ing ships' pintles, for hanging the rudder. Dated April 14, 1829 
— In six months. 
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LL-— j^ct^af ion of a Patent far , tht Construction of a 

. Fumaci/oKQmeratmg Steam byiAvthtacilA, Coal.,, qnd 

for the Use of various Mantfactures .requiring Intensei 

Heat. Graced io. B^iiM.i|iN; B* Howell, Pbila- 

delpki6hOctoietU,l82H*l 

WITH FIGURES. 

The iinprovem^tttd clatm^d, consist in tiid form and prinei-^ 
pie of the interior of tJielTiirnace; and in its being in bs sepa^ 
rate structure ftom thsit o^iflie boiler,- or -6th«r body to be 
heated ; and by meant of whieh the het^t is gaierated with<- 
out bringing the foel into cont^ict with the boil^ or other 
body; and in the application of ietn artfficial blast upon 
iemthracite coal, and -thus increasing, in a great degree, the 
intensity of the heat ; and likewise giving it the necessary 
direction, through the communicating flues of the furnace, 
to act upon the bodies to be heated. 

The drawings exhibit a front elevation, a ground plan^ 
ieind a section ; all made upon a scale of six feet to an 
indh^ • . 

Inbe exterior shape and prc^ortions may be varied at 
pleasure, provided, the prindpks of generatiiig and apply^ 
ing the heat be retained. 

With a furnace* of tiiis construction,, and a^ modecate 

required extent under flie boiler of a. steatn^ngine, or other 
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body, using anthi«eMlr<9l)aI as fuel. The blast may be ob- 
tained by a t tadb i n g a small pair of tub or other bellows to 
the engine ; and the machineiy may be put in motion, b; 
using in the first place a small quantity of wood to kaadfe 
the fire. Power enough 1. ^ing thus obtained U^ t^jttat the 
bellows, no more wood will be required^ imtil after the fire 
has been suffered to go down, and is to be again renewed. 

The coal should always be liept, while in full operation, 
at about the height of s ; or at least so much above the 
flue. B, that it may become perfectly ignited before it sinks 
to that leveL Attention to this is important in preserving 
a -uniform temperature/ 

The additional power requir^ to actuate the bdlows, 
beyond that necessary for the ordinary work to be per- 
formed by the engine, will be very small ; it is believed not 
more than that of a single horse, to an engine, of what is 
called fisrty-horse power,, or about two and one half. per 
cent, ; but should it even exceed that es^timate in a triple 
proportion, and experience justifies the conclusion that it 
will not, yet the economy of room on board of steam-boats, 
Where space is so valuable, together with the other advan- 
tages hereafter mentioned, and the saving, in -fdl. other 
places, of expence in fuel,isriU much more th;an compen- 
sate this disadvantage. 

But in addition to the economy efiSscted by the iiitroduc- 
tion into general use for this object of a fuel existing in 
inexhauitibh quantities in our own country *, tci the ex- 
clusion, in many situations jat least, of one daily becoming 
more scarce and costly, a further and. important saving will 
result; in. the construction of boilers adapted to tiu» fur- 
nace, as niearly all the space now occupied by the wood, 
that.is, the furnace part of the boiler, may be dispensed 
with ; and in its place be subsjtituted a narrow flue, ibr the 
passage of the heat under that part of the boiler containing 
the water. The part that may be thus disp^ised with 

* And abo i^ South Wales; and possibly in other parts of the United 
Kiagdom. Editor. ' •.:.:..* 
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forais an extensive part of the whole ; while the furnace in 
which the heat is now td be generated, being formed of^a 
less expensive material, will be less costly. The great objec- 
tion to the use of anthracite coal, in generating steam, 
arising from the necessity heretofore supposed to exist, of 
bringing the fuel into actual contact with, or nearly ap- 
proaching to, the boiler along its entire surface, is by this 
plan entirely obviated ; as the coal is here never brought 
in contact with the iron, and which, of course, will be 
more durable than if constantly acted upon by the direct 
heat of the fuel. 

The principles, both in the constnictibn of the furnaces, 
and the generation and application of heat pi^uced by 
means of anthracite coal, and an artificial blast, may be 
applied with equal' advantage to the manufacture of glass, 
earthenware, pottery, the bKiming of bricks, and all other 
manufactures admitting of a like application of heat. 

B. B. tloWELL. 

Notes and References to the Improved Furnaces for Using 
Anthracite Coal in Generating Steam : and for various 
Manufactures Hquiring Intense Heat* 

- • 

In plate VI. figs. 1, 2, 3, represent an elevation, a ver- 
tical section, and a ground plan, all upon a,scale of six 
feet to an inch ; and the same letters refer to the corres- 
ponding parts of each. 

A A tuyeres for introducing blast. 

B« line of flue for the passage of flame and heat under 
the boiler, or other vessel or .body to be heated. 

cc charging dooirs for coal. 

DD cleaning-outdoors, also occasionally used as draught* 
doors. 

E upper surface of the coal. 

FF grate-bars. Where it is inconvenient to ^se 
these, the bottom of the furnace may be clos^d^ as the 
blast will sufficiently ignite the coal ; and the wopd fiist 

y2 
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used may be ignited by throwing open the cleaning-ont 
doors, at dd« 

GO oj>ening8 to promote the draught before applying 
the blast. These may be omitted in like manner with the 
grate-bars. 
■ HH boilers. i ■ 

The furnace should be lined with fire-brickd, and be 
cased with cast-iron. plates, secured ¥dth strong bolts, 
screws, and keys ; and between these common bricks may 
be used. If a thin packing or lining of sand be also inter- 
posed, it will be found useful, in preventing injury from 
expansion. 

• ■ • ■* ■ ' 

JXemarks by Dr. Thomas P. Jones, Editor of the 

Joumrf, of the Franklin Institute* . 

But a very few years have elapsed, since the general im- 
pression in Philadelphia, and other places, where attempts 
had been made to use anthracite as fuel was, that we 
might as well attempt to bum bricks and stones ! Yet it is 
now known to require less management than any other fuel; 
and those only experience difficulty who take too much 
trouble to succeed. .After the coajs are once placed in our 
grates, and ignited, their motto seems to be, '^ laissez nous 
fairer and observing this, every thing proceeds with the 
utmost facility. When it was adn^tted, not merely, to 
answer well, but absolutely to be the best fire for our par- 
lours, it was still thought 'by many, that it would. never 
descend into the kitchen, as it was, from its very nature, 
inapplicable to culinaly purposes ; but here again it vnB 
destined to obtain a triumph. The fire-man of the steam- 
engine, und the ii^n-master, however, yet remained uticon- 
vinced; these averred that they had given it a fair and 
perfect trial, and that it would never do ; there was still 
seiiiediing in its very nature, which, in their occupations, 
forbade its use. You miight as well have attempted to 
cc^vineethem that it was fit to be made into candles, as 
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that it might be employed for their purposes^ if their fur- 
naqes were suitably ccmstnicted,^ and the fire properly 
managed. It appears likely, howeyer^ that it. wilLsoon as-^ 
sert its claims to superipr excellence in these applications , 
also, and triumphi over the prejudices of the i|aanagers of^ 
furnaces, as it has ov^r those of the householder, thexookj^: 
apd the bla^smith. « 

That many abortive attempts would precede its success-, 
f^ use was to have^been expeptedi as it differs in so many 
p^iculass &om>the.fuelwe had becQ in the hatnt of^using;. 
but it was evident that an intense heat was given out ia 
its combustion, a^d if we cwLd pnly transfer this to thet 
water in our boilers, we must convert it into steam: and 
that in like manner it must reduce the pre, could the heat 
and thec^boQ be made^tp^ operate upon it. That there 
wacf nothing in the nature :of things to forbid jthis we hi^ye^ 
ever believed i and are now fully persuaded, that i^. all; 
pases, excepting ^yhere the action of a large volume .q( 
flame is necessary, this fuel inay be adyantageously eqp^ 

. When the application was laaade for the foregoing paten^ 
some of its leading features appeared to us such as to merit 
particular attention! and the more so, in consequence of 
soipe circumstances mentioned by Mr. Howell, in a letter 
'which accompanied his other.paperB, in reply to a com*- 
munication addressed -to him on the subject of his furnace> 
He says, '^I am not surprised thf^t xxxjj statemei^ of t)i9 
effects produced by t]|ie flame of antMtcite ha^ somewl|%^ 
astonished you. That a fu^l, which has heretofore been 
supposed incapable of producing anyfiame, diiould in tnith 
be so powerful in this respect, is really wonderful !. B^t it 
has, in fact, been hitherto but little understood ; and too 
much has been taken for granted in relation to it With 
regard to this particular property, the error has, I think> 
been caused by the practice of looking at the upper sur-. 
face of the coal, the flame from which does not, until the 
coal is fully ignited, yield much heat, and is liable to 
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great variation of temperature^ from the necessity of placing* 
there new supplies of fuel^ which for a long time give no 
heat whatever. In both my furnaces you will remark, 
that the heat is first generated in close vessels, and thence 
taken from that part where the heat is uniform and most 
intense. Under this arrangement the efiect is really asto- 
nishing ! The length of one of the furnaces, in which my 
experiments were made, was about six feet, and the height 
of the chimney ten ; or the length of the flue, horizontally 
and perpendicularly, fifteen feet. The quantity of coal did 
not, I think, exceed a bushel, certainly not a bushel and a 
half; and yet the bricks at the top of the chinmey were 
red hot: and the flame rose full six feet above the top, 
strong and vigorous. 

'' I anticipate, that the idea of blowing a steamrboat fire 
with bellows will be ridiculed ; but this, or something like 
it, will, I am persuaded, be adopted. Perhaps I go too 
far, in thinking it may be applied to glass-house furnaces, 
&c., but time will determine," 

We think Mr. Howell's remarks highly interesting, and 
hope soon to hear from him the results of his furthei: im- 
portant investigations and experiments. For the fact, of a 
flame of six feet in height, produced from anthracite, we 
were not prepared ; nor are we now of opinion that the 
flame actually extended from the fire to the top of the 
chimney ; but believe that the flue was filled with heated 
air, consisting of nitrogen, carbonic acid, and carbomc 
oxide; and that the latter inflamed, on its cominp^ into 
contact with the oxygen of the atmosphere. 

This remark has little to do with the practical utility of 
Mr. Howell's furnace ; and is intended only to apply to 
the theory of the production of the flame which issued 
from the chimney; and which, we apprehend, was not 
twenty-one fbet in length. 
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LII. — Specification of a Patent, for an Improvement in the 
Manufacture bf Malleabh Iron ; and of an Improved 
Bloomery Furnace. Issued to Benjamin B. Howell, 
Philadelphia, November 6, 182^ *. 

WITH FIGURES. 

The discovery consists of an improvement in the construc- 
tion of the bloomery furnace ; by means of which, and the 
use (in the manner hereinafter described) of anthracite 
coal exclusively for fuel, iron ore is directly converted into 
'malleable iron. 

The drawings in plate VI. exhibit an elevation, and ver- 
tical and horizontal sections. From these, and the notes 
and references, it will be seen, that this furnace combiiies 
vnthin itself the advantages of both a close fimiace and 
an open fire ; in this respect differing essentially firom any 
other now in use for similar objects. In the upper or 
close portion of the furnace, being all that above the 
hearth, with anthracite coal, excited by a proper blast,, a 
degree of heat is obtained, much greater than can possibly 
be generated in the ordinary fire made with charcoal; 
while the lower portion opening into^ the hearth, and per- 

^ mitting the free action of blast upon the burthen, performs 
all the offices of the open fire or forge. The size of the 
furnace and the proportions may be varied, if the principle 
of the plose and open fire be retained. 

The furnace being first heated up, in the manner of a 
common cupola, the procete is thus conducted : — ^The coal 

.having setUed sufficiently for that purpose, it is charged 
with, the proper burthen of ore, which will vary according 
to the quality and kind. The charges are then continued, 
alternately, of coal and ore. The ore soon arrives at the 
tuyeres in a state of partial fusion, and is then> by the in- 

* From the want work as the last article. 
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tenae heat of that part of the fiiniace, quickly separated 
iroin its earths ; and ilien rapicQy descending into and 
below the direct action of the blast, ia, large part oif which is 
driven otit at the open front, first 'passing over that portion 
of the ore which has reached the hearth ; it is thereby 
brought, in 'the langu^e of the workmen, ** to nature;" 
or, in other words, into malleable iron. 

As it sinks into the regpn of the blasts the small ii\a«Bes 
may be driven into (me, and a loup shaped, l^ giving it 
jprpper direction to the pipes at the different tayoed, and 
the loup can be removed with a proper instrum^; another 
instrument, or strong iron bars being introduced at b, to 
hold up the burthen while this is doing. The loup may be 
drawn into a bloom under a forge-hammer, or be passed 
through rollers; In eithd* operation it will of course be ne- 
cessary to renew the heats, which may be d6ae in a com- 
jnon diafd^, or in a heating furnace* The process is coa- 
'tinued at the pleasure of thewcHrkman ; and as soon as a 
quantity sufficient for a loup aceiunulates, it is wiftdrawn 
as above described* 

In the early stage of the operation it will be necessary to 
. charge the furnace nearly or qtute to the top; but as the 
heat increases^, the height of the coal may be gradually di- 
minished ; and at a very high temperature, from two to 
three feet of coal will he found sufficient. 

The cinder produced in this way, will in all respects re- 
semble forge or bloomery cinder, and will bear working a 
second time ; an appropriate fliie facilitiates the operation ; 
and as it is fir^t fused, and ^nks, and . is thus interposed 
between the iron at the bottom of the hearth and the coal, 
it contributes to prevent a mixture of the twO|. 

Holes may or may not be left in the sides of; the fur- 
nace, for the introduction, of .bars^ to aid in deJfcaching the 
iron from the bottom and sides ; bu(; this will not ofyea be 
necessary, if the back of the furnace be thrown sufficiently 
forward, and a propei direction be given to the UasI; 
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for which piorpose^ liiyerea are placed in different positions, 
on three sided of the fiimace, and at different elevations* 
One or two pipes may be used at pleasure. 

From the forgoing it must be obvious, that by the ra- 
pidity of the process, the saving thereby of time and 
labour, the substitution of a cheaper, more powerful, and 
abundant fuel for tliat now in use, and i?frhich is made so 
applicable to this object, by the peculiar construction of 
this furnace, that a great and important improvement has 
been effected, in the converedon of iron ore into malleable 
iron. B. B. Howell. 

Notes and References for the Improved Bloomery Furnace. 

■ The drawings, figs. 4, 6, and 6, in plate VI., represent 
to devotion, and vertical and horizontal sections, all drawn 
upon a scale of three feet to an inch ; and the. same letters 
refer to the corresponding parts of each. 

A trundle head, where the furnace .is charged, to b4 
provided with a cover, which is placed on in the iAt^- 
iralfe of charging, *when the coal is low. 
' B projecting, open; hollow hearth, for the reception rf 
cinder and iron, with a cinder-hole at c, to be opened wh^H 
it is wished to draw off llie cinder/ 

DD tuyeres, for the introductibn of the blast, plaqc^ 
in different positions on three sides of the furnace, ' and at 
different elevations, to vary the direction of tlie blast at 
different stages of the process. 

' The back and friont inner-walls may both, or eithiety be 
thrown or incUned somewhat more inwards than is repife- 
(Rented in the drawing, and as indicated by the dotted lines 
in the vertical section, and with advantage when the ore 
is not very pure, and makes much feinder. - ' 
^ The ftirhace bhtiuld have over it a brick' canopy,' or a 
chimney, to aid in giving a direction to the gas given out 
by the coal, which is distressing to the workmen, if largely 
diffused immediately around it. 
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The furnace should be lined with fire-bricks, and be 
cased with cast-iron plates, secured by strong bolts, keys, 
and screws ; and between the casing and lining common 
bricks, with a thin lining of sand ; the latter to prevent 
injury from expansion. 

Notes on the foregoing, by Dr. Thomas P. Jones, Editor 
of the Journal of the Franklin Institute. 

In a letter from the Patentee, which was received wiih 
his application, he observed, ** I some time since mentioned 
to you, that I had then completed some furtlier experi- 
ments with anthracite coals, Uie result of which I should 
soon communicate to you, and which I thought would 
both interest and surprise you. The papers which I en- 
close will explain what these experiments were. They rer 
late to an improvement in the bloomery furnace, and in 
the conversion of iron ore into malleable iron, with an- 
th^cite coal exclusively. In this, in six different experi- 
ments, I completely succeeded ; making, in a compara- 
tively short time, perfect bar iron ; and indeed nails, with; 
out suffer'mg it ever to cool. Pmctical forgemen,^ who per- 
formed the; manual labour,^ were astonished beyond measure 
at the result. It was, indeed, complete in every respecti 
the iron being as good as that made at the neighbauring 
forges in the old way. 

'^ Refining of pig-iron ha& been attempted .in Pennsyl- 
vania, but I believe abandoned, from the difficulty of pre: 
venting a mixture of coal with the iron in its soft state ; 
this, in my method, is obviated almost entirely. The pn^ 
cess is rapid, and even here, where the coals are high, is 
economical. How much more must it be so, where coal 
and ore can be had for digging ?" 

The £ditor has in his possession a part of the bar, and a 
nail, forged directly, and without cooling, from the first 
bloom made in this way. He will seek for further infor* 
mation upon the progress of this improvement. 
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LIIL — Un the Microscope, y By ^Ae Editor. 

% • • ■ 

(Continued from page 263.) 
WITH FIGURES. 

On a singular production formed upon the body of a 
dead larva of a gnat, one of those given to the Editor by 
Mr, C. Gould. — One of these larva having lately died, 
the Editor temoved it from the bottom of the vessel con- 
taining the remaining living ones, and placed it, surrounded 
with water, upon a slip of glass, under his microscope, for 
examination. He was much surprised, however, at finding 
it covered all oyer, and surrbundisd with a number of slen- 
der transparent tubes, with hemispherical ends, each tube 
being also filled at its external ^d with several rows of 
minute sph^cltl bodies, ted presenting the appearance of 
ih&t shown in fig. 7 of plate VI. But whilst observing 
them, he was still more surprised at finding, as the water 
gradually dried up, that these tubes opened in succession, 
and discharged their contents into the surrounding wata?, 
and where tjiese small spherical bodies instantly com'' 
menced swimming about in a lively manner in every direc- 
tion, and continued to do so until the water was entirely 
evaporated. Their appearance resembled that shown in 
.fig. 8 ; and even in the dried transparent object, which the 
Editor has defended with a slice of talc, they are still to 
be seen. 

. The growth of this singular production must have been 
most rapid ; as, but the day before, the larva was seen 
s^v^imming about a3 lively as its companions. However, 
upon since examining other dead ones, the Editor finda the 
rudiments of these tubes adhering to their bodies; so that 
they seem to prey upon them in the manner of other pa- 
rasites ; and instantly upon their death, to commence their 
work of decomposition. The Editor is not aware whether 
others have also witnessed this very extraordinary circum- 
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stance^ but takes the earliest opportunity of stating the 
fact. 

On the clustering /)o/ype.— The Editor is indebted to 
Mr. Gray^ of the British Museum, for the information, 
that in a pond, at the back of the Red House Tavern, 
Battersea Fields, and which pond occasionally communi- 
cates with the River Thames, the flat spiral snail is found, 
with these polypes adhering to its shell. He accordingly 
proceeded there, and collecting several of these snail&, 
which he found affixed to the floating leaves of the water 
flags, 8cc. ; he brought them home in a smiall vessel, suN 
rotmded with otheif aquatic plants, and the. water which 
drained from them, and immediately placed them iot 
vessels filled with the New River water.. He had the 
pleasure of finding that the shell of one of these snails' wiEue^ 
abundantly peopled with several colonies of these clus^. 
tering polypes, and which each lippeaared like a small 
spot of white mucous; but upon placing the snail in a. 
small glass cistern, filled with water, and examining it 
under his microscope, the clusters appeared like so many 
tufts of pinks, but with much more numerous heads, fiiid 
indeed consisted of sev^^ thousand polypes. By attend- 
ing to tiie above particulars, biir readers will now find no 
difficulty in possessing themsdves 6f &is beautiful miero^ 
8c6pic object. 

On the eanivia of the larva of the ephemeton.'-^Tbe 
Editdr finding' upon the leaves and stems of the aquatic 
plants abovementioned,many ^ags of the eggs of the water 
snailff, he removed several of them, and put tfaeiii into the 
vessel of water containing this larva ; and which, as it had 
been but sparingly provided with.fobd before then, instantly 
comm^iced feeding upon the eggs ; and possibly, m con- 
sequence of the additional strength it thereby acquired, 
it has since cast an exuvia, which the Editor immediatdy 
secured between two glass slips, and it now forms one of 
the most exquisite of his microscopic objects. 

On the exuvia of the larva oj ^ gna^.*— This exuvia was 
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procured by the Editor, in consequence of an accident, the 
reverse oJT that abdvementioned ; as in consequence of the 
remaining larvae of those presented to the Editor by Mr. 
0. txould not being so Well fed as ihey would have been 
in a state of nature, they ate becoibe so much w^ELkeMd> . 
as not to be able lb tthdergo their diangcis ftotH'&e hup^k 
into the- pupa state, and seveml of them have died in o'on^ 
sequence. One of these the Editor has secured as a trans* 
parent microscopic object for his microscope, placed be- 
tween glass slips ; it consists of the pupa, with the exum 
of the larva still adhering to it ^ and which being entirely 
free from Ae glutinous matter, which idways escapes fropa 
the boidy of the larva, when pressed between two sUps of 
glass, exhibits the teeth, jaws, and other appendages of its 
motith, in a most clear and satisfactory manner ; so much 
80, that the Editor has caused the magnified represeuta- 
iktn thereof, giv.en in fig. 9, to be copied tlierefirom; and 
in which a, a, are two stout limbs, articulated to the front 
of the head, each having four curved and stiff branches 
appended to it ; b, one or two tufts of stiff hairs, thickened 
at their root ends ; c, c, two slender and pointed limbs, ar- 
ticulated to the under, part of the head ; d, a thick flexible 
part> also affixed on the under part of the head, and having 
tufts of hiedrs at its. lower end ; this is moveable occasionally 
at the will of the larva, and serves to assist in bringing its 
prey within reach of its jaws; e, two pairs of formidable 
jaws, armed with sharp teeth ; f, one of two other tuils o£ 
hairs, iaffixed to the head above the jaws ; g, one of two 
teeth, mounted upon short limbs, affixed to the head be* 
nteath the jaws ; h, fixed teeth ; i, one of the compound 
eyes. 

Mr. Philip Carpenter^s uehromatic solar mieroscope*"^ 
This very superior instrument is now removed to the larger 
and mor^ lofty room, in which his microcosm, or collection of 
lufcemal microscopes was placed la^tyear ;* and he has there- 
by not only been enabled to gratify a much more numerous 
audience, but which is of more consequence^ he has now a 
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white circular area, of trine feet in diameter^ to receive thf 
images of the objects, upon; and which^ nev^rthelesB, he 
fills most perfectly ; some of the larger objects bang mag- 
nified to the enormous size of upwards of eight feet. is 
length ! We were indeed highly gratified at seeing the 
field occupied with a number of living larvae of the. gnat, 
similar to Hie abovementioned one^ and each swimming 
about at full liberty. 

Mr. P. Carpenter's Microhm, or collection oflueemal 
microfcopes*— ^This coUection of micrpscopes is now ar- 
ranged in a kind of temple, . placed in the middle of the 
room, and they are all illuminated by the light of one 
powerful Argand lamp, so as now to be independent of all 
natural light; and thus, in all seasons, even in ddody 
weather, the objects are as brilliantly displayed as they 
could only be last year when the sun shone. 

On the beautiful appearance displayed upon the coat of 
the seeds of the flesh-coloured lupine, — On a recent visit 
to Mr. Thoipas Carpenter, the Editor was highly gratified 
by him, with a sight of this curious object, under the 
power of his opaque microscope. It presented the apr 
pearance at first of a number of crystals, variegated with 
fine prismatic^ colours ; but upon the Editor taking u more 
accurate view of it, he found that this appearance was pro- 
duced by a number of exceedingly thin and ragged films, 
which were supported upon the summits of numerous co- 
nical bodies affixed to the coat of the seed. Fig. 18 re- 
presents a few of these frustrums of cones, with portions 
of film adhering to their summits. This fihn, most likely, 
at first was enjtire, and completely surrounded the seed ; 
but in drying had shrunk so considerably, as that only 
p<Hrtions of it remained. The conical bodies are striated 
in the manner shown in the figure. 

• (To he mn^uBd,) 
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LIV. *^0n the Cock-^CAqfer, the Rose-Chaferi ^ome 
Senders f and the Aphides. By Mr. Thomas Oar- 

I . 
' WITH FIGURES. 

• • . , • ' « . ■ 

DEAR SIR, LatOoniMay.^, t9&9i ,■ 

In the second volume of your Technological Rq>odtOfy, 
pi^e 349, you have recorded a fbwfactBy sft stated by me, 
on the great tenacity of life possessed by some insects. I 
now beg l^ve to/mention another circumstance^ of diat 
-kind, w^h. I^ was an eye witness ta Im^ smmnen— -In 
walking across a fidd; I^ii^ from Tottenham to South- - 
<gat^ I observed ihe foot-path ^ covered^ ' f<^ many yards in 
Jength^ with the ' wing^debs of numerous cock-^chafers, 
the bodies of which I> imagkied had been eaten- by birds. 
'On my examining* this scene of devastation, I observied 
that several of the heads of these insects were stilt in a 
dinng state, with! their antennte in motion. S<>me of thes^ 
4ieads I took home rwith me^ and' (m^ looking at them the 
nextdayv I found that tife was not ev^thenettinct; but 
ithat motion still coatmued in^ tbdr jdws^ pcdpi, and an- 
.temise^ This cipeuinitfineeikriticed nte to repeat my walk 
to the same plttee> i» ord«tio make sooiie further observa^ 
tions. Oir myi am«^d.=aitl|mflpol, I fboiid Ibait^^^ 
ef destruction hm^ iMMQ-emluiaect bf thft4)»ds| and that 
several ctf' the cock-chafers wcfeatftiiidj^ abiEnit 

without heads, only pirt of their bodies beh^ -attached to 
their le^ ! It wovSdi therefore seem; thdt • after^ tbese^peor 
creatures were icA^ in that state by^ the birds, the work oif 
destruotaon was tak^n up'by' other creatures, for they werr 
attacked by^ mnnsrous bodies of small black ant^ which 
had crawled up' the sides of the chafers, and hid taken 
possession 6f the- inlmor of thdr bodies, and were de- 
vouring them alive« Many of the heads, I observed, were' 
also being carried away :]^: the ants to their nests. If the 
sense of feeling in thesei insects was as. acute as inthe 
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higher order of animals^ the pain they endured must have 
been dreadfiiL I had indeed before frequently seen aH 
indiyidual of one species of insect, making a meal from 
another species ; but never before did I witness such a host 
of canibals engaged in their work of eating up, alive, in- 
sects that were actually crawling away with their . de- 
vonrers within their bodies ! 

JUi many instances, these expert anatomists, the ants^ had 
30 completely de^ured away all the. moist and jmlpy parts 
of the inside, thai scarcely any thing remained but. the 
muscles and blood-vessels ; and although I could not esr 
amine these unfortunate insects in that state without an 
unpleasant sensation, yet the si^t was really astonishing ; 
such extensive ligatures of the muscles, and such nutnjeinqs 
lai^ and smaU vessels, branching off in ev^ jdirecJtioBf 
formed one o! the finest displays; of .anatomy that. I had 
^yer witnessed; and thus made aianifest the wondecfiil 
power displayed by an Almighty Creator in the construo- 
tiim of ikea^ despised creatures ; and which «r^ inde^ but 
too often made the. subject of wanton a^rt by many, pes- 
son%whQ amuse .their children by .passing a piiii through 
the bottom oi their, abdomen, in ord«Lio..excite |MLia and 
Iwg suffering, in the insect,, and thus making them.apin, 
.as^ they Jg»0ngitly tma iU Many..of .these emd MfottR 
might undoubtedIy.be .effeeiaially; checked, if the teacheim 
of schools were Qcca^ionally to exhiUt ta their pupils^/un- 
4^ the..mi<^[)Qsc<^, the various parts of an. insect, with 
wlmk they .afe fttmiliar ; .and by interesting lectures of:io- 
stpiction,: to jK)int wt the.uses to which those parts. ass j^i- 
plM hyih^ insect, for its preservation and eon^rt; and 
that yihm th^y are deprived ci them, or they are even in- 
juredy a degree of suffering takes place in tj|ie .caceature, 
which the cluldren at present seem to be whplly uninfooQiBd 
of* I c^ertainly think, that if the abovementioned ii8e%l 
lessors were iacDleated,.they would affcsda dieck to .those 
cruel propensities in. many childran, which they at .present 
iaduJge in,, fio^iwant of.being better instructed^ . . , 
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As the cock-chafer (the Melplontha vulgaris) is an 
insect so universally known in England, some account of 
its history and habits may be interesting ; and particularly 
as its voracity is such, both in the larva and perfect state, 
that it is more destructive to vegetation than almost any . 
other of the insect tribes. The eggs are deposited in the 
ground by the winged insect; from each of these proceeds, 
after a short time, a whitish worm with six legs, a red 
head, powerful jaws, and strong claws ; and which in- 
creases in size until it becomes about an inch and a half 
long. In this state it is destined to live in the earth for 
four years, and then undergo various changes of its > skin, 
until it assumes its proper form. It subsists, during its 
subterraneous abode, on the roots of trees and plants, often 
committing ravages of the most deplorable nature. These 
creatures, sometimes in immense numbers, work between 
the turf and the soil in the richest meadows, devouring the 
roots of the grass to that degree, that the turf rises, and 
might be rolled with almost as much ease as if it had 
been cut with a turting-spadcx; and underneath the soil is 
converted into a soft mould, for about an inch in depth, 
like the bed of a garden. In this mould the grubs lie, in 
a curved position, on their backs, the head and tail upper- 
most, and the rest of the body buried in the mould. ^ tlVIr. 
Arderon, of Norwich, mentions his having seen a whole 
field of fine flourishing grass, in tUe summer time, become 
in a few weeks withered, dry, and as brittle as hay, owing 
to these grubs devouring the roots, and gpawing away all 
those fibres that fastened it to the ground, and through 
which alone the grass could receive nouj-ishment. The 
larvae, towards the end of the fourth year, dig deep into 
the earth, sometimes five or six feet, and then spin a 
smooth case, in which they change into the pupa or cry- 
salis ; and about the month of May the perfect insects are 
produced. They fly in the^vening about sunset, and paiw 
ticularly about places where there are trees ; they eat the 
leaves of all soils of fruit trees, and of various other kinds. 

VOL. IV. z 
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In its tnnged state, this insect exhibits no less voracity in 
devouring the leaves of trees, than it before did in its grub 
state in the earth ; for such is the avidity with which it 
devours its food, and so immense are sometimes their num- 
bers, as, in some particular districts, to have rendered it an 
oppressive scourge, that has produced much calamity 
among the people. I have set open the mouth of one of 
these insects in its perfect state, in order that you may 
examine its powerful jaws, and the teeth with which it 
makes bare the trees. 

In the year 1688, the cock-chafers appeared on the 
hedges and trees of the south-west coast of the county of 
Oalway, in clusters of thousands, clinging to each others' 
backs, in the manner of bees when they swarm. During 
the day they continued quiet, but towards sunset the 
whole were in action; and the humming noise of their 
wings sounded like distant drums. Their numbers were 
BO great, that for the space of three or four square miles 
they entirely darkened the air, Persons travelling on the 
Toads, or who were abroad in the fields, found it diflfcult 
to make their way home, as the insects were continually 
beating against their faces, and caused great pain. In a 
Very short time the leaves of all the trees, for some miles 
round, were destroyed ; leaving the whole country, though 
it was near Midsummer, as naked and desolate aa it would 
have been in the middle of winter. The noise that these 
enormous swarms made, in seizing and devouring the 
leaves, was so loud, as to have been compared to the dis- 
tant sawifig of timber. Swine and poultry destroyed them 
in vast numbers : they waited under the trees for^the clus- 
ters dropping, and devoured such swarms, as to become 
fat from them alone. Even the native Irish, from these 
insects having eaten up the whole producer of the ground, 
^opted a mode of dressing them, and used them as food. 
Towards the end of summer they disappeared so suddenly, 
that in a few days there was not a single one left. A year 
^T two afterw^rds^ it was su^posed^ that a supernumerary 
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swatm from the same place whence tlie firsM; stock i^taie, 
in endeavouring to make their way, wa^ by cotettaty 
winds so checked, as to fall from weakness into th^ s^a \ 
. as all along the coast of the county <if Galway, for some 
miles together, th^re were found dead on the shore such 
infinite multitudes of them, and in sudi vast heaps, that 
by a moderate estimate, it was computed there could not 
be less than forty or fifty horse loads in all \ In 1785, 
many provinces of Prahce were so ravaged by them, that 
a premium was offered by the govam^metit for the beit 
mode of destroying them. 

About sixty years ago, a fatm near Norwich was feo in- 
fested by them, that the farmer ^nd his servants affirmed, 
that they had gathered eighty bushels of theiii; atid the 
grubs had done so much injury, that the court of that city, 
in compassion to the poor fellow's misfortune, allowed him 
twenty-five pounds. Mouffet informs us, that in the year 
1674, there were such multitudes of these insects in the 
western parts of England, that those which fell in the 
river Severn, completely clogged the Water-wheels of the 
mills ! The rooks devour immense numbens^of the larveB of 
this destructive insect, by which they render an essential 
service to mankind ; and great care therefore ought to be 
taken to cherish and protect them; but instead of so 
doing, it has been customary, in many parts of England, 
to break up the colonies or rookeries of these birds, from a 
mistaken notion, that they destroyed the roots of the grass, 
by pecking at it ; whereas, in fact, they were only opening 
the ground to get at the grubs. These birds may be seen 
in great numbers following the husbandmen in the fields, 
in order to pick up the larvae as they are turned up by the 
plough. The sole employm^t of rooks, for nearly three 
months in the spring of the year, is to search for ini^cts t>f 
this sort for food ; and the havoc that a numerous llock 
makes among them must be very greats 

A pautious observer, having found a nest^ young jays, 
remarked) that each of these birds, while yet very young, 

z2 
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c<oiisumed at least fifteen of these full sized grubs in a day; 
and averaging their sizes, it may be said that they each 
consumed twenty ; this, for the five birds, makes a huxi- 
dred ; and if we suppose the two parents to devour be- 
tween them the same number, it appears that this family 
consumed about two hundred every day. This, in about 
three months, amounts, to about twenty thousand. But as 
the grub continues in the same state for about four years, 
this single pair of birds, with their -family alone, without 
reckoning their descendants, after the first year, would 
destroy as n^any as eighty thousand grubs. Now, sup- 
posing that forty thousand of these may be females, and 
each female lays, as is the ca^e, about two hundred eggs, 
it will appear that no less than eight millions of grubs have 
been destroyed, or at least have been prevented from being 
hatched by this single family of jays ! Some farmers take 
the pains to dig deep, wherever the rooks point them out, 
by their attempts to reach them. A person near Blois, in 
France, employed in the year 1785, a number of children 
and poor persons, to destroy the cock-chafers, at the ratiB 
of two liards a hundred. In a few days fourteen thousand 
were brought to him. Thus, for the moderate sum of 
about seven shillings and eight pence sterling, he destroyed, 
according to his calculation, near a million and a half of 
the grubs ; which, had they been allowed to be hatched, 
might, in the course of four years, have done damage to the 
amount of many thousand pounds. 

The cock-chafer, looking at it- superficially, does not 
appear to possess any particular marks of beauty ; but if 
certain parts of it are placed under the microscope, many 
beauties will be discovered ; and in order to furnish you 
with the means of examining these, I send you a perfect 
specimen, with its antennae finely displayed ; as also two 
of the heads I bad found in the foot-path. The antennae, or 
horns of these, are very fine objects, far exceeding the work- 
manship displayed in the J^ornp, of any quadrupeds. And 
if viewed under the lucerna) or lantern microscopes, become 
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highly interesting. But if viewed in the solar microscope^ ' 
using a moderate power, they then exhibit a most magni- 
ficent spectacle. I also send a piece of one of the wing- 
cases, which to the eye appears covered with a fine mealy 
powder ; this apparent powder you will find to be most 
delicate spines, some of which I have scraped off, and 
placed between two slips of glass ; at one end of each of 
these spines there is a minute quill, by which each spine 
was attached to the wing-case of the insect. I likewise 
send you parts of the abdomen, in the state in which it 
was left by the ants ; and although the muscles and va- 
rious vessels are in a dried and shrivelled state, yet you 
wilLdiscover much curious structure therein. Some small 
pieces of skin, taken from the intestines, I have also 
placed between slips of glass for your examination. You 
will find numerous and minute vessels in every part of these 
pieces ; and between two other slips of glass, I have en- 
closed the dissected eyes of one of these insects, whiqh you 
will perceive to be compound ones; and in each of . the 
lenseis in the cornea, the image of any object may be dis- 
tinctly seen. ' 

I send you also one of our most splendid British insects, 
the rose-chafer, the cetonia auraia, which, with several 
others of the same species, were produced from the larvae- 
under my own inspection, in the foliowing manner:— I 
had occasion, early in the spring, to dig down to the root 
of a white rose tree in my garden ; close to the root I found 
several grubs, about the size of my little finger; these I 
placed with some mould in a large garden pot, and among 
the mould I put several pieces of the decayed root of the 
rose-tree. I then placed the garden pot in a hole made in 
the earth, and covered the top over with an earthen saucer, 
perforated with holes. They remained in this state the 
whole year ; and in the following spring I emptied the 
garden pot, in order to examine them, and found they 
Were bufey in constructing their casesy previous to their 
change into the pupa state ; and which was done by their 
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cem^Qting small particles of earth and sandnstoae toge^ 
ther, making the inside smooth, a^d leaving all the rough 
surfaces on the outside. Thus they completely enclosed 
themselves within ' an oval, oblcuag enclosure, about the 
size of a small walnut-shell. In this state they remained 
the whole of another year, and in the spring the perfect in- 
sects came forth. With the insect I also send you some 
of the cases in a whole state, containing beetled, which 
were too weak to extricate themselves; also a small portion 
of one of the cases, from which you will perceive in what 
€1 curious majDjQter the cases, in which they were immured, 
were constructed. It appears that these insects remain 
under ground in their larva state four years, in a similar 
asnanner to the cock-chafers. When I have the pleasure 
of a visit from you, J will show you the numerous rose- 
chafers which were; produced from the larvse I had placed 
within the garden pot, as above described ; you will then 
perceive the exquisite beauty of the insects. The upper 
part of the female is of a shining green colour, varying' ac- 
cording^ to the light in which it is held, and is marked 
transversly on the wing-cases, with a few short white or 
yellowish Unies. The male is of a burnished copper colour, 
with a ^eenish cast. In, short, they must be seen, as it is 
ieapossible to describe the beauty with which every part of 
themi is adorned. 

I also send you three spiders, which appear to be very 
scarce, and are a variety of the species described in your 
third volume, page 6, under the article "On the long 
legged or Shepherd Spider." These three insects I found 
under the bark of the sallow, in company with the curious 
larv^ of the dermestes, mentioned by me in your present 
volume, pages 266, and 276 ; if you examine these spiders, 
you will find the characters differ from the former one^ 
and particularly where the eyes are posited, each spider is 
furnished with two rows qS very strong spines. The eyes 
are two in number,, very large, and are placed on each side 
of the mount on ihe back of the insect. With these you 
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will ak6 rec^ve the head of a large fomgn ^d^. The 
fangs of this insect are irery powerful, and are furnished 
with stroiig teeth. They are jointed, and fold together 
like a clasp-knife. I wish tadireet your attention to the 
points of these fangs, near which you will perceive a small 
indentation or aperture, through which, it was supposed by 
Leeuwenhook, that the spider discharged a pokonous- 
fluid into the wound it had inflicted on its prey ; although 
Dr. Mead, indeed, in. his Essay on Poisons, denied the 
existence of any such opening; observing, that , he had 
examined many spiders, but could never discover any such 
aperture ; this will prpve Dr. Mead to have been in error. 
But this apertui^e is not merely confined to the larger spe- 
cies of foreign spiders, for I have frequently observed it in 
several of our British spiders, when exscmined under the 
microscope in a proper light. 

In your third volume, page 19, in my communication 
" On the Blight ii^ Hop Grounds," I mention, that Huber 
states, that during part of the winter, the honey-dew which 
exudes from the aphides is the principal food of ants. 
This fact is fully corroborated by a circumstance which Mr. 
Mylne, of Clapton, related lately to my friend, Mr. 
Samouelle, of the British Museum, and myself. A friend 
and neighbour of his, had occasion to dig deep at the root 
of an apple-tree, and discovered a colony of the aphides, 
and with them numerous ants. On his disturbing this 
settlement,, it was curious to witness the anxiety mani- 
fested by the ants towards the aphides ; they were run- 
ning about in every direction ; several of the ants had an 
aphis in their jaws, and many of them a couple, endea- 
vouring to convey them to a place of safety. 

I send you herewith a phial, containing numerous 
aphis, which were found by Mr. Hatchet, of Kingsland, 
at the root of a tulip. Mr. Hatchethad often been disap- 
"pointed in bringing some of his tulips to perfection, and' 
was at a loss to ascertain the cause thereof. He now con- 
siders this circumstance, of finding the aphides at their 
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roots, as a sufficient reason for their not coming forth into 
/fine bloom. He imagines that the aphides eixtract with 
their proboscis the juices which should nourish the plants, 
in order to bring them to perfection. 

I now conclude, submitting these various objects to 
your examina:tion, and requesting the favour of your re- 
marks thereon. 

I am, dear sir, 

Your's very truly. 

To T. OxLL« £17. ThOS. CaRPENTBR. 

Remarks by the Editor. 

In plate VI., fig. 10 represents part of the head of a 
cock-chafer, greatly magnified, with one of its beautiful 
antennae^ displayed. This consists of a branched part, 
articulated to the side of the head^ and seven oval plates, 
coni^ected together at one end, and to the branch. Fig. 11 
represents one of these united to part of the branch ; fig. 
12, one of the middle ones, with an open oval hole at one 
end of it; and fig. 13^ an external plate; no aperture is 
visible on this side of the latter, but it is articulated with 
the adjoining plate by an oval cavity at one end of it. 

Fig. 14 exhibits some of the spines^ in their places, upon 
part of the wing-case of a crock-chafer. These spines are 
white, and thus form a pleasing contrast with the dark 
brown ground of the wing-case. 

Fig. 15 is a greatly magnified front view of the head of 
a cock-chafer, exhibiting its two pair of jaws and open 
mouth. 

Fig. 17 represents the body of the long-legged, or shep- 
herd spider, mentioned by Mr. T. Carpenter, considerably 
magnified, with most of its legs removed ; the parts of 
those which remain, are, Eowever, armed with spines, in 
the manner shown. The two rows of circular spines, 
which surround its eyes, are also exhibited. 
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LV.—On the Natural HUtory of the Honey Bee, and on 

the importance of its Products *. 

The bee seems to be a native of every part of the globe, 
and the same characteristic traits distinguish the whole 
race ; we allude simply to the honey bee, the apis mellifica. 
Even in New South Wales, we find that, excepting in 
some variation of size and colour, the honey bee is the same 
with that of Europe and America. The history of one 
bee, and of one community of bees, is, with the slight 
variation which is always produced by climate, the history 
of the w'hole race ; nor should we venture to add our stock 
of observation to the great mass of what is already known 
upon the subject, and accessible to every class of persons, 
did we not wish to excite the attention more particularly 
of those who inhabit the mountainous districts of our 
country, to this practicable and profitable branch of horti- 
culture. V 

From the commencement of history, to our own day, 
bees have been an object of attention, honey has been used, 
and wax has been an article of coinmerce. In fact, the 
amount of the former consumed for food, medicine, and a 
pleasant beverage, and of the latter for various purposes in 
the arts, would astonish those who have never turned their 
attention to the subject. In the savage and civilized state, 
wherever there has been sun enough to mature a flower, 
every individual of the community is as familiar with the 
luxury of honey, and the merits and uses of bees' wax, as 
with the daily food that is consumed. 

Man has never been slow to appropriate to himself the 
physical powers of the inferior animals ; but of all those 
which have been subdued to his use, the bee alone has 
preserved its independence. We ought not, in fact, to 
use the term subdued, as it does not apply to the situation 
or position which the bee holds among us in its domestic 

* Fcom r^ North AiM/rkcm Rwview, for October last* 
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state. Neither its nature nor its habits are, in anywise, 
altered or modified. It preserves its singular economy un- 
changed, whether it inhabit a hollow tree in the midst of 
an unfrequented forest, or an hive in the centre of an 
apiary. 

And here we would remark, that a hive ought not pro- 
perly to be considered as the house or habitation of the 
bee ; for even in the forests, where there m^y be supposed 
to, be abundance of hollow trees suited to tbeii* purposes, 
bees have built their cells on the under side pf a stout 
branch ; and they have neglected the convenient form^ of 
a well constructed hive, to attach themselves to the eaves 
of a house, of to the inner sides of a chimney^ The nature 
of this part of their instinct goes no further than to secure 
B,jftrm roof to which they can attach the cells, tmd a pei- 
sition that shall protect the cells from the sun and rain. 

This faculty or insdnct is sometimes at fault, fox. we 
often hear of their adopting the strangest and most un- 
suitable tenements for the construction of cells. A hus- 
sar's cap, so suspended from a moderate sized branch of a 
tree, as to be agitated with slight winds, was found filled 
4vith bees and comb. An old coat, that had been thrown 
over the decayed trunk of a tree and forgotten, was filled 
with comb and bees. Any tbingx in short, either near the 
habitations of man, or in the forests, will serve the bees as 
a shelter for their combs. 

If this instinct were as absolute a& som^e persons would 
miake us beheve, the bees, when swarming, would uu-^ 
doubted ly choose a domicile as nearly similar to the one 
they had left as possible ; but this is rarely the case. . In 
their, pursuit of food, with which the woods as frequently 
supply them as the gardens,, their quick eye guides theia 
to the places suitable for the establishment of a swarm. 
They do not, by a distinct succession of thoughts, arrive at 
the conclusion, that the hollow tree vnll suit them as ^ 
dwelUng ; but they find it unoccupied, they pass it daily, 
and when the whole swarm is collected oi% the branch of a 
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tree, these foraging scouts that have espied the hollow tree, 
run over the mass of bees as they hang, give the signal of 
departure, lead the way to the woods, and the queen and 
the whole sw^m follow to the selected tree. 

But although the bees are rarely unprovided with a re- 
treat for a new swarm, yet they readily accept of a more 
obvious one when offered. Aware of this willingness on 
the part of the bees, man takes the opportunity when they 
are collecting their numbers, of introducing them into a hive> 
and of bringing them under his own immediate suroeil* 
lance, that he may more easily partake of the fruits 6f their 
labours;, Yet, although colony after colony have dwelt in 
uninterrupted succession in a particular apiary, their in- 
stinct is not improved, nor their reflective powers enlarged. 
They are the same in all their iristincts and formations, as 
they weue when the first observations on their habits with 
which we are acquainted were made. 

We have for seven years had a little colony under our 
immediate iilspectiou, and we began our personal observa- 
tion \^ith the knowledge of all that ancient and modem 
theorists have advanced in relation to the habits, customs, 
and manners ofthis wonderful insect. We came to their 
superintendence with a mind tinctured with all that was 
marvellous and fanciful, and with an ardour that seven 
years have not subdued ; although theory after theory have 
now melted away, and most of the wonders and enigmas 
have been solved and reduced to the clearest and most 
simple particulars. Our wonder and admiration however, 
although deprived of the charms of the fanciful legends, in 
which the history of the bee was embodied, are still undi- 
minished, nay, increased, for an elevation of thought and 
feeling has been produced by the study. 

Notwithstanding the astonishing sagacity to be traced 
in the economy of bees, and the diversity of habits which 
might be expected, nature in reality is less variable in this 
instance than in most others ; for although climate and a 
contracted habitation may reduce their size, and scantt- 
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ness oif food their numbers; yet, as long as there are flowers, 
the bee will abstract the honey, and as long as there are 
forests, the bee will construct a cell. With other insects 
and animals, and even with man himself the case is dif- 
ferent. Insects will imbibe nourishment from the exuda- 
tions of both animal and vegetable substsuices. Man caii 
accommodate himself to every variety of diet, and thrive on 
all. The bee alone never changes its food. The sweet sap 
that exudes from vegetable pores, and which is accumu- 
lated from the. nectary of flowers, serves alike to sustain 
the bee, and to render the seeds of plants fit for germina- 
tion. As no flower can arrive at maturity without the ^ 
assistance of this fluid, it is ever present ; and as the bee 
has a two-fold duty to perform, that of preserving, its own 
being by such means as Nature has pointed out, and that 
of assisting the winds in ceLrrying the pollen from flower 
to flower, Creative Wisdom has so arranged it, that the 
p^uliar food of the bee is in abundance. And Us this nu- 
tritive fluid is to support inanimate life, which requires an 
unvaried and uniform food, the bee for ever partakes of 
the same nourishment, and is enabled to preserve its pecu-^ 
liarities of form and instinct unaltered, from generation 
to generation. 

r For both the operations, therefore, of sustaining life, and 
of dispersing pollen, which require uniformity of instinct 
and organization, the bee is the same in all situations, and 
in all ages. Th^ working bees have the instinctive facul- 
ties of building different shaped cells, of choosing and 
preparing food both for the larvae and for themselves, of 
taking care of the young brood, of carrying off* noxious and 
extraneous matters, of defending themselves from enemies 
of their own species, and of expelling the drones when they 
are no longer of use in the hive. They have the instinc- 
tive knowledge that they cannot, as other insects do^ exist " 
individually ; the cells are constructed therefore in so ad- 
mirable a manner, as to make every thing subservient to 
the safety and comfort of the mother of the broo<l. She 
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isy in their estimation, as much a part of themselves as an 
eye or a limb. Their care of her is a kind of self-preserva- 
tion, a law implanted in every living thing. 

After rejecting all the fanciful and marvellous specu- 
lations of the theorists^, there are still Several material 
points unsettled, on three of ^v^rhich v^^e propose to make* a 
few remarks at the present time. 

1st. The most modern and the most rational theorists 
differ in their opinion respecting the accuracy of the facts 
that are stated in relation to the queen bee leaving the 
hive at any other time, than when she goes forth with a 
new swarm. 

2d. They dispute likewise on the possibility of the bfces 
making a queen bee from a neuter, when circumstances 
require it. 

3d. They are still ignorant whether the drones perform 
the office of nurse to the larvae, when deposited in the dif- 
ferent cells. 

On the first point we venture to state unhesitatingly, 
that the queen bee never leaves the hive but when she ac- 
companies a swarm. For ten weeks we fixed our attention 
on the entrance of two hives that stood close to each other 
on a bench. Our watch, either in person, or entrusted to 
another as interested and vigilant as ourselves, commenced 
at grey dawn, and continued till sun-set; and never, within 
that period, did the queen bee of either hive leave them but 
at the time of swarming, which occured once in each hiv6^ 
during our inspection. With an eye to this single circum- 
stance, we have, for six successive years subsequent to the 
careful observation just stated, been in the constant habit 
of noticing every peculiar movement at the entrance of, the 
hives, but we never saw the queen. Independently of the 
reliance that can be placed on observations of this kind, we 
have confirmation derived from strong probabilities. 

The average number of a hive or swarm is from fifteen 
to twenty thousand bees. Nineteen thousand four hun- 
dred and ninety-nine are neuters, or working bees, five 
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hundred are drones, and the r^mainiilg one, ift the queen, or 
mother ! Every living thing, from man down to aii ephe- 
meral insect, pursues the bee to its destruction, for the sake 
of the honey that is either deposited in its cell, or secreted 
in its honey bag. To obtain that which the bee is carry- 
ing to its hive, numerous ^birds and insects are on the 
watch, and an incredible number of bees fall victims in 
conse(juence to their enemies. Independently of this, there 
are the changes in the weather, such as high winds, sud- 
den showers, hot sunshine ; and then there is the liability 
to fall into rivers, besides a hundred other dangers to 
which bees are exposed. 

Can any one, who considers all these casualties, suppose 
that the instinct in bees is so defective, as to allow so impor- 
tant a member of the community, and the only one of the kind 
too, to leave the hive, and run the immense risk that would 
attend an excursion in the air ? It is a well estabUshed 
fact, that one queen lays all the eggs of the hive ; that 
part of the daily duty of the working bees is to nourish the 
young brood, which if there was no queen they could not 
do, as there would be no eggs. If the bees are disturbed 
in their regular routine of business, they become uneasy 
and incapable of proceeding. When they return from the 
nectary of flowers with the usual quantity of sweet fluid, 
they hasten to bestow the first or uppermost part of the 
honey on the larv«B and young bees; and when this simple 
undigested Uquid is disposed of, they deposit that which 
has gone through a certain chemical process in the cells. 

If, therefore, on entering a hive they find no queen, they 
run about anxious and distressed, drop the little pellets of 
pollen that are attached to their legs, strike their antenn'^ 
against one another, and are in great agitation during the 
day. Sometimes two days are passed in this restleSs ^tate, 
before they make an effort to repair their loss. 

If the queen bee were to leave the hive, as Huber and 
others fancy, she would run gr^t risk in never being able 
to return to it. Even iaround the apiary, before she had 
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made die usual evolution^ in the air> eommon to all bees 
on leaving the hive, she might become the pi^ey of one of 
the many birds that are hovering over head, or on the 
watch; these swallow bees by dozens while on the wing; 
and the queen bee would hav« less chance of escape, as 
she is larger, and therefore more, conspicuous ; and is be- 
sides very slow and heavy in her motions, her wings being 
ismaller, in proportion to her body, than those of the 
working bee and the drone. 

From our own observations, therefore, as well as from 
the above inferences, we must believe that the queen bee 
never leaves the hiv«, but for the establishment of a new 
colony. 

The next material point of disputo is, whether it be in 
the power of the working bees to convert the larva of a 
working bee into that of a queen, when by accident the 
hive is deprived of one. According to the most accurate 
naturalists, the organization of the que^, or mother bee, 
is different from that of either the drone or the neuters. 
It appears to us quite as rational and philosophical to 
suppose that a queen bee could be converted into a 
Neuter, and therefore, that all bees at first were of the 
shape and organic structure of the queen, as to suppose 
that a neuter or working bee could have new organs 
added, new curves given to its limbs, and new instincts 
to its nature. 

If we could see the interior of a hive whenever it suited 
our convenience, we should not be so lost in conjecture; 
but the irritability of these little insects prevents a coiistant 
and minute intei'nal inspection. It is a part of their in- 
stinct to know that light, heat, cold, and moisture, in an 
undue and unaccustomed degree, are prejudicial to the 
formation of wax, to the consistence of honey, and to the 
health of the brood. They therefore use all the little arts 
and advantages they possess, to prevent any one from ex- 
posing them to the injurious influence of these active powers. 

When a queen bee ceases to animate the hive, the bees 
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are conscious of their loss; after search^jg through the 
hive, for a day or more, they examine the royal cells, 
which are of a peculiar construction, and reversed in po- 
sition, hanging vertically, with the mouth underneath. If 
no eggs or larvae are to be found m these cells, they then 
enlarge several of those cells which are appropriated to the 
eggs of neuters, and in which queen eggs have been depo- 
iited. They- soon attach a royal cell to the enlarged sur- 
face, and the queen bee, enabled now to grow, protudes 
itself by degrees into the royal cell, and comes out per- 
fectly formed, to the great pleasure of the bees. 

Now this in itself is curious and wonderful. There is no 
need of adding superhuman powers to an insect, when the 
simple facts show such singular sagacity. The truth is, 
that the queen, or mother bee, lays the neuter eggs in cer- 
tain cells of a particular construction; in fact the eggs are 
laid, or at least many of them, as soon as the foundations 
are begun, before the cells are"built. The bees kpow, from 
the peculiar shape of the egg, that it is to have a cell of 
certain dimensions. When the neuter and drone eggs are 
deposited, tha royal cells are then filled ; for abundant ob- 
servations )>rove, that the queen eggs are laid last. If the 
royal cells are not sufficient to hold all the queen eggs, 
they are laid in the common cells ; and in the course of the 
regular business of the hive, these cells are attended to 
with the rest. When the larva is of a size to fill the cell, 
a covering of wax is put on, and here ends the life, or 
rather the embryo of the queen; for no longer having 
room to expand, it perishes, and is dragged out in the 
nymph form, as soon as the bees discover that animation is 
extinct. If during the progress of the egg from the larv^ 
to the nymph state the mother queen dies, and there are 
no eggs in the royal cells, then the bees have recourse to 
the queen eggs that are laid in the common cells. By cut 
larging the entrance, and attaching to it a cell, which 
hangs vertically, they continue the life of the larva, and a 
queen bee is formed. /« ' 



' Itfee tB lio y^Ai of thoift feia M rticm. Tlie insect is alrefd^f* 
fDrmed> and nddiiiig retnabis to be done^ but the mere qpie* 
ohfltoicial operaj^on of boildtag a habitation, which shall hi 
adequate to its waiits. The peculiar organic construeCibit 
of the queen bee perhaps requires a difference of food, as 
we perc^ve it does of dwelling. No doubt it is hecessi^ryi 
to supply it more abundantly, and with greater care. 

The very /position it is compelled to take shows that it 
requires a difib^ent kind of nurture from either the com^^ 
mod bee or the drone. It is wonderful that instinct is ser 
competent to direct these changes ; but it would be mbre 
than wonderful, if in addition to this instinct, the be&^d 
tile power to construct new organs^ as it does different cells/ 
and thus to endow the insiect with a different nature. 

The third point unsettled, and which is likely to remailt 
tw ever a secret, is, whether the! eggs of the queen iEO*^ 
hatched after the madner of fishes ; whether they «imply 
are animated by incubation^ or by the care .and nourish-^ 
ment bestowed upon them. v 

On this point experiment has proved: nodiing; Hie 
greatest diversity of opinion exists. There ace upwards 6$ 
a thousand writers on the history and policy of the bee,' and 
yet no two have either observed or reasoned alike; Eveni 
the two distinguished naturalists, who har« passed the bes^ 
portion of their hves in studying bees, with equal :£eal, and* 
with, equal opportunity, have come to very diff^ent con<^ 
elusions. Huber is by far the most circumstantial experir 
Boentalist who has turned his attention to this subject;: 
But his truly philosophical mind has been rendered coBJi'^ 
paratively useless, nay worse than useless^ by the ignor , 
Tance, or wilful misrepresentations, of his assistant, Francis 
Burnens, Huber x^ould not biit philosophize bn facts a* 
they daily were represented to him* His solutions of thingri^ 
uni^eal, and having no truth in nature, are most ingeniom 
and rational. Had his physical sight been as pierfect. as 
fai» fuental vitton^-^his work would doubtless have been. aU 
tiiait could tar ofll«cted by ttie industiy and talent of m^^ 
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V . The nattiraUsts of Europe, nSiBled by his extraoidmtry 
telenty adopted Huber's ndtiom with respect t6 heA, aiid 
hi6 opinkms were ooinsidered tis looddmsive. Ilie pialikio 
apinioii became imbued w^th the' spirit of' his tioctrines ^ 
and we find the greatest and acntest reasonets discusdng'y 
m perfect secnrityy the nature of an insedt^ that cc{Uld at 
one moment ofganize aniteal life, and impart to it ifiew in^ 
itiilctB ; and in the next/ construct bulwarks and ' odier 
modes of defence, ^ t6 protect itseif from an enemy, that 
until the last century never molested it. ' 
. The real fondness that was inspired for the study of Uie 
beCy by the interesting work of Huber, engaged many in 
the pursuit; and the very mistcdces that he has made, hare 
led to somethii^ nearer the titith. Owing to the general 
nnprovemerit iti education, the taste for the marvellous is 
ikst disappearing; and there are many. who sit themselves 
down to the study with their reason unbiassed, and their 
judgment free to decide according to the evidence of factsv 

Huish, amongst the late writers, has most snccessfiiHy 
combatted thor principal errors in Hubet's theory ; buial- 
ibough he has fixed k base on which a rational thedry may: 
be built, his object seems less to elicit truth, than toe^^* 
pose the enors of Huber. This he has aideavoured to da 
in the most unamiable and bitter spirit, which destrojfa the 
gratification with which his book would be read by the 
eandid inquirer. In addition to this, he has laid ^limsetf 
open to plagiarism. He must have stiidied the. subject 
sicffiqiently to acquire a knowledge of tiie different foons of 
hives that have been in use froib the earliest antiquity 4et 
his own time ; and ihe peculiar shape of the Greek hive 
eould not have escaped bis vigilance, for drawings and df« 
scriptiotis of it are within the reach of every student; yet 
he boldly states, that a flower-pot first gave hitn the idea 
ef' the plan which he adopted for bis own hive. ' '• \ . . 

'*' We esteem it a very desirable object, to make theidaie 
<^ the bee more coiiimon than it has hitbertdbien ia-ithiat 
co«ftttyv Nev^lr .ww there a. eotat^' more soited to the 
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odItHatiQn of befe«.^ £tf^n kt Aagdfit inhere is abiindtoce 
tf wlatb cbver; ktA ifm&H - uptingB Und'sballow tiyutets 
li|>peiBir ^t «v^ turn. Hiefee i» w doubt *Hat bees >iFert 
formerly mof6 firequett^ )u$pt' in AmeMathllttiat pfesenif. 
iik many places^ ifit Tfltw Jeniey^ wb^t^ there isr Mw scaFcel|^ 
a bee to be seen, there once e:psted millions of these iii^ 
i^d:^4x> th« great prc^ of their owtiers* It was ciolmnoii 
forotied#al««» in a coiiittry to?m to sell &oi^ fifteen to 
iwentjrbatvds of strained honey alon^, to 6ay loathing of 
wax and comb^oney ; as vrril as 'a kind of vm6, made of 
the washings of eombti call^ metheglin. These articles 
of commerce have almost disapp^red; a^od we fii^d that it 
is mainly attributable to the ravages of tho niillerfely <» 
xtightr^moths, whi6h ha^o of late yeaf^ spread destructioii 
through the hives. 

The attention of the naturaljidt^ has been directed* to th^ 
history of this fatal enemy of the bee, and many attetnpii 
have been made to construct hives that would prevent the 
millers from depositing their eggs in' them ; but the-][ylans 
were defective, because there was no contrivance for in^ 
specting the hives* ■^\ . : 

Before we close this article, we will endeavour to give a 
diescription of a hive> that is so constructed, as to enM^ 
any one to see the interior, and to free it from all etsttnt* 
lieous matters, as well as to protect it from the intoads of 
the night*millerv 

^ On the general sfubject of the- care of bees, thie following 
reibaiks, the result of experience, may be acceptable to 
the reader* 

The situation of an apiary is of little inipottanee. We 
have seen bees thrive as well ifrith an eastern ; ad . with a 
northern, aspect. '^- » 

If the entrance of the hive face the noith> the bees may 
possibly be detained within a minute or two later in th^ 
summer,- but this is more than overbalan(;^> by the same 
cause operating in winter, when it is desirable that the bees 
should remain in the^hive/ But for 0Urs^es> ^^ have 

2 a3 



||H^ On tie Ndturat HUtf^ of He Houfy Bee, 

se^.no difference in tJbe tiitte of quitting the tdUf betwteo 
jthose that faced, the north, and thoee tbut bad a soathem cfxr 
jXHSure. Nor have we observed that there is any differeiieii 
in the welfare of hives, as placed in^vallies, or elevated ei| 
lulls; meamng, of course, hills of thirty or forty feet ii 
beigbt. 

J W^ have seen hives prosper, oftentimes, near npigirtjE* 
.We have known colonies of beds to exist for. a.tenn icC 
twenty years, with no other protection from the heat aQ4 
cpld than the tops of the hives. They have multij^ied 
/equaUy well under an open shed ; but as a free circulatHio 
l»f air is necessary to their health and comfort, so we have 
IKSver known them to thrive when quite enclosed* A hooae^ 
tb^refore,^ strictly so called, which is abut on all side^, may 
serve to amuse the observer for a year or two; but there 
must be an extraordinary combination of fortunate circtun- 
Mances, if the bees increase while confined in it 
'^r It is. better to. begin with a single hive,- and to attain a 
•ki^ciwledge of the habits and instincts of the bees bydegrees* 
K^e have known several persons, who have purchased: a 
number of hives at once, and relinquished the; pursuit, from 
the perplexity that ensued wheiv.the swarming season com- ' 
ptenced. But there is no similar occupation so easily, fot* 
lowed, and none that requires so Uttle capital, as that of 
keeping bees» The profit is enormous. If a ^person, well 
trained to the^emplojrment, should follow the plan adapted 
in some parts of Europe, of removing tbe bees from f^ace 
to plac^ in a kind of boat or ark, on a river of some lengthy 
thus providing a plentiful supply of food, he might incceate 
' bis stock to any extent . 
. An.fipiaxy of twenty hives, could maintain itself inaii 
area of a mile, where there is plenty of blossoms. . Every 
farB(ier should, however, provide pasture for bis bees, as 
Wj41 ^ for his cows ; and therefore, when the spring and 
9^mmer flowers are gone, he should have a field of buck^ 
v)kesJ^ ready ;* ivbicb, although not so palatable as other 
jloiverg, will i^erve the bees for winter food*. |. . 
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* An api^, or beensbed^ should be, at the eaves, about 
four feet from the ground, with a roof sloping both ways, 
find with any aspect that the owner chooses. It should be 
ten feet wide, and the length of it should be increased as 
the hives multiply. It is, however, di£Scult to describe 
one accurately. 

The most convenient one that we have ever seen, is on 
a farm near New Brunswick, in New Jersey. It is fifty 
iTeet long, and contains sixteen hives on each side. The 
swarms which are successively cast off, are placed under 
the aatne shed in the winter, and an equal number of the 
old hives are sold to make room for them. Iliis apiary 
might be enlarged to any extent, were there pasture enough 
for the bees ; but the area of the bees' flight, as there are 
DOW many cultivators of bees in this district, does not fur- 
nish food enbugh for a great number. 
,', . In this apiary, the miller, or night-moth, is successfally 
guarded against. A small wire door, formed of needles, 
and made to slide behind two door-posts, is closed over 
the entrance of the hive, as soon as the bees have retired 
for the night. This is done during the months of April, 
May, and June ; after that, if the weather sets in warm, 
and the bees are oppressed by heat, the floor of the hive is 
let down ; which, as it is fastened to the hive behind with 
binges, and on the side^ with hooks and staples, can easily 
be accomplished. Two rows of scantlings, or joists, four 
inches square, and running the whole length of the apiary, 
receive the hives between them, which are thus suspended 
at a* distance of three feet from the ground. 

The hive is thirteen inches square at the top, and is of 
the same length at the bottom of the front and back; but 
the. bottom of the sides is only seven inches wide. By 
thus sloping the sides of the hive, the combs wedge them- 
selves as they are made, and there is no occasion for the ill 
contrived crossed sticks, that are generally thrust in th^ 
old hives, to keep the combs from falling down by their 
own weight. The floor is, as we have observed, ^tanedl 
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by hinges and hooks. It is likewise an inclined plane, 
having a slope towards the front of at least four inches. 

The advantages of this slope or inclination will be in- 
stantly seen. The perspiration of the bees, which is co- 
pious, is, by the inclination of the sides and flo<»r, con- 
veyed off at once, vnthout being absorbed by the boards. 
All extraneous matter can be carried away by the bees with 
very little trouble ; and they can defend themselves from 
corsair or robber bees, with much greater ease than if the 
floor was level. 

As the floor opens and shuts, so the observer can inspect 
the interior of the hive at pleasure ; not indeed with the 
hope of getting at the minutie^ of the bees' policy, but to 
see the forwardness, of the combs, the number of thehees, 
and the general appearance, which a practised eye can 
soon understand. When the floor of the hive is left down 
all night, and.th^ bee9 hang very low from the combs in 
the inomingr they will soon raise themselves up again, if 
the floor is lifted very gently and slowly, and fastened as 
usual. 

The . cover of the hive is, of course, thirteen inches 
square. It is made of commqn pine, as is the hive, with 
two cleat3 on the upper part, as well to prevent the board 
from warping^ as to prevent the box, or upper story, which 
is always added, from being moved from its place. The 
cover of the hive has three holes made in it, of one inch in 
diameter, within a quarter of an inch of each other. These 
}io]es are to allow the bees to pass to the upper box, when 
the hive is full of honey. 

It is ascertained, satisfactorily, that the young brood, 
and the bee-bread, or pollen, are deposited in the hive 
where the swarm is first put. The holes in the cover are; 
therefore, kept shut by plugs, until the hive be filled. The 
holes arjB then opened, the bees immediately pass up, ajid 
if the season be propitious, they fill the upper box with 
combs and honey, which, as there is neither brood or hee- 
bread, is of the finest and purest kind. . . 



end on the Importance of its Products* 369 

We haye qft^n seen forty, and .even «xty, pounds ob- 
tained by this simple proceeding ; and the box is also used 
to feed a famished hive in the spring. A single ..comb left 
in one of these boxes will sust£|.in a swarm that has eaten 
up all its honey, until vegetation commences. As th^e 
boxes apd hives are of equal size, any one box will fit a 
hive, . , 

When the combs in the hive are three years old, two of 
them Qfin be taken out every winter, provided there re- 
mains .honey enough in the nest for the use of the bees. 
Thirty pounds weight of honey is the average quantity 
that suffices for a 3wann of a large siz^e. The hives in 
question, weigh when empty, about twelve pounds, a 
swarm of bees four pounds, the wax two pounds; the 
whole, therefore, ought to weigh about fifty pounds in 
Noven^iber. All above this quantity can be taken, out 
with advantage, as the wax becomes very dark after two 
or three years. The whole of the combs can be renewed 
in the course of four years, as the bees replace them early 
in the spring. We omitted to mention that the height pf 
the back of the .hive is twenty-two inches ; and of the 
front, twenty-reight .inches ; and also that the floor, pro- 
jects in front about three inches ; thus forming an apron, 
or platform, on which the. bees alight before they enter in 
at th^ little door. Models of this hive have been sent to 
seve]:al of the Horticultural Societies of Europe^ and they 
are getting. into use in this country. 

When a swarm is to be hived, the hive is put in a move- 
able frame, which is easily carried to the tree where the 
swarm hangs, and this is proved to be the best method of 
hiving swarms ; as the screws are taken out of the cover, 
and the hive lifted up to the swarm, into which they are 
shaken* The frame and hive are then placed on the 
ground, and the cover is then gently laid on, and screwed 
fast to the hive. Small sticks are put against the apron, 
and re^t on the ground, serving for those bees to ascend 
that fell to the ground when the main body was shaken 
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mto. the hive. Bees, from the moment of ther leaving the 
hive, when swarming, until they are fairly settled, and at 
work in their new habitation, seem stupid and confused. 
This arises, however, from the precarious situation of their 
queen. If she fall into the hive when, the swarm is shaken 
in, all the remaining bees will soon find their way to the 
entrance ; for a peculiar sound is emitted by these insects 
when' their queen is present. If, however, she remain on 
the limb, it will be necessary to shake it again over the 
hive, as the bees will leave it to fly up to the place wh^e 
the queen is. When the bees are quiet in the hive (which 
is ascertained by the number that are seen hovering in froiit 
of the entrance, on the wing, and the others ventilating the 
hive with their wings) the top can be covered with a sheet, 
' doubled several times, to keep off the heat of the sun. The 
hive must remain in the same spot until eight or nine 
o'clock in the evening, when two persons can quietly and 
gently conVey it, frame and all, to the apiary, and place 
the hive, with great care, between' the jciists, where it is 
permanently to remain. 

Hives should be made and painted a year before they 
are used, as the smell of paint is disagreeable^ to the bees. 

The smoother the boxes and hives are mkde, inside and 
outside, the better for the health of the bees, and for pre- , 
venting the depositing the eggs of the miller-moth. We 
must except, however, the insides of the roofs of the hive 
and the box, as they should be rough ; for we have ascer- 
tained, that the propolis, or bee-glue, doe^ not adhere so 
closely to a smooth surface at all times *. 

* There is still required more information concerning the constmctioiL of 
these hives and boxes to enable us to employ them. The American Editw* 
indeed, refers us to examples of such to be seen there ; but as we cannot 
BTaH ourselves of this aid, we shall endeavour to supply those defioieiades, •• 
fu at least as we are enabled to do so. It appeai;s Uien to us, that the bot* 
tonis of the boxes are to be left entirely open ; and instead of being inclined 
like the bottoms of the hives, that- they are to be level, or parallel to their 
tops; but that their. sides are to be contracted, like those of the hives^ in 
oraer to retain the combs in their places. - We also suppose, that in cnder to 
emiport the hives.between the foists of the apiary, they most have cleats 
aiflned to their back and front ndes, near their upper ends, for them to reai 
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And here we would remark^ that it has been the custom, 
from the earliest ages, to rub the inside of the hive "^ith a 
handful of salt and clover, or some other grass, or sweet- 
scented herb, previously to the swarm's being put into the 
hive. A clean cool hive, free from any peculiar smell of 
mustiness, will be acceptable to the bees; and the more 
closely the hive is joined together, the les» labour will the 
insects have, whose first care it is to stop up every crevice^ 
that light and air maybe excluded. We must not omit to 
reprehend, as utterly useless, the vile practice of making 
an astounding noise, with tin pans and kettles, when the 
bees are swarming* It may have originated in some an- 
cient superstition, or it may have been the signal to call 
aid from ,the fields, to assist in hiving. If harmless, it ift .. 
unnecessary ; and every thing that tends to enciimber tiBil''. 
management of bees should be avoided. 

,(To be continued,^ 

wfcfn; and Ukewifle, that' the span or joints thefltselTes innst hsre oross- 
pieces affixed between them, in the intervals between the hives, to prevent 
them from yielding or giving way. With these iidditional remariu attended 
to, we conceive that tHs airangement would prove a very convenient one*' 
Editob. 






LVI. — On E:icplo$ion$in Steam Boilers. By Dr. ThomasP. 
Jones, Editor of the Journal of the Franklin Institute. 

The following notice of an explosion of a steam*boiler, 
recently appeared in the Pittsburgh Gazette, and has been 
republished in most of the papers in the United States :*— 
'* Explosion. — On Tuesday night, about nine o'clock," 
one of the steam-boilers of the Union Rolling Mill (iron 
works) at the eastern extremity of Pittsburgh, on the 
Monongahela river, burst, with a tremendous explosion, 
shot off through the air, at an angle of about 45 degrees 
with the horizon, and describing a beautiful arch, fell into 
the river about two hundred yards from the works. The 
steam being on jfire, and issuing from the boiler in a 
Atream of flame, it was beheld mih astonishment and ad- 
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miration by the passengers on board a steam-boat, which 
had but a few moments before passed the spot where it 
descended. The furnace, in which four boilers were situ- 
ated, being placed without the wall of the main building, 
under a slight shed, and the exploding boiler taking a di- 
rection ohtward of the work^, no other injury was sustained;^ 
than the present loss of the boiler itself, and the displacing 
of the three others, which it threw entirely out of the foun-? 
dations, and, beyond the floor on which they were erected t 
The rolling apparatus alone is stopped by the accident ; 
the hammers and other works were in operation as usual 
on Wednesday morning." 

With respect to the cause of such explosions, there is 
not, by any means, a concurrence in opinion, even among 
scientific men; and the manifest importance of the subject, 
renders valuable every new fact relating to it, which can 
be established upon incontrovertible evidence. That 
highly elastic steam will cause a boiler to burst, and that 
most of the accidents of this kind which occur, leurise. either 
from the want of strength in the boiler, or the imprudent 
confinement of the.steam, is admitted on all hands ; but. it 
has been believed by many, that in those tremendous ex- 
plosions which occasionally occur, such as that above re- 
corded, the exploding lagent is, in part at least, a mixture 
of those gases whose bases combine and form water, and 
that there is an actual combustion of the^e within the 
boiler. For ourselves, w0 have never for a moment enter- 
tained such an opinion ; and although we have fpund 
among its advocates some persons ngt unacquainted yiiih 
chemistry, we have never met , with, or been able to eUqit 
any admissible rationale of the formation of such a mix- 
ture ; nor do we recollect, among the accounts of such exr 
plosions as have appeared, any one, exce;pt the foregoing, 
which 3eemed to justify (he. opinion of a gaseous combus- 
tion. Whether the evidence in this case before us, pos- 
sesses sufficient strength to add probability to thi$ opiqipn^ 
we shall presently inquire. 
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. In our second volume, page 147 *, there is a letter to the 
Editor, from Professor Hare, in which be has examined this 
subject, and drawn the conclusion, that the production of 
explosive gases is contrary to the well established princi- 
ples of chemistry. To this article we refer our readers. 

A valuable paper, by Mr, Perkins, on the same subject, 
may be found in our third volume, page 417 *. We 
thought there was great force and consistency in the theory 
of that gentleman, and we have not yet seen any reason to 
change this opinion. We do not think it necessary tq re- 
peat what was there said, as it is in the hands of our sub- 
scribers. Those who feel an interest in the inquiry may 
turn to.it with advantage. 

In .the Pittsburg account, the idea of the burning of the 
steam, is no more rational than -would be the apprehen- 
sion that it might ^^ set the river on fire." Steam is as in- 
combustible as water ; indeed, it is water^in an attenuated 
state. The opinion, that steam itself bums, when water is 
thrown upon combustibles, appears to be one of those vul- 
gar errors which are the result of trusting too much to the 
' senses ; those principal but often false guides of the un- 
informed. When water, in moderate quantities, is thrown 
upon a brisk and flaming fire, it is converted into steam ; 
which, expanding and mixing with the flame, causes it to 
spread out into a much larger volume than it would other- 
wise have occupied, and thus apparently increases the com- 
bustion. If it acted in any other way than that stai;ed| 
the water must be decomposed and recomposed at the 
^ame instant } and how, in that case, it could increase thQ 
heat, v^e should be puzzled to tell. 

Passing over the statement of the burning of the steam, 
as only evincing a deficiency in chemical science, which is 
by no means extraordinary, or disreputable, we can well 
imagine how t)ie appearance of that combustion was pro*- 



* B^e V<rf. Ih of thft Technical BtfH>sitonf, page 55. 
t 'S^me ToL, page 294* 
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ducedy which, had it really existed, would have proVed 
the formation of explosive gases within the boiler. We 
are of opinion that the boiler was heated to redness at one 
end, and that the meteor-like appearance which it exhi- 
bited, was merely the rapid passage of the projected boiler 
through the air. To the eye, this, like the whirling of an 
Ignited coal, would present a lengthened stream of light, 
and apparently justify the' conclusion, that there was a 
real combustion. 

Had this accident, or any of those' similar to it which 
have occurred on board of steam-boats, been the conse- 
quence of explosive gases, a volume of flame would have 
fiQed the . vessels ; linen, and other light articles, would 
hitVcr been set on fii^ ; and persons, instead of being 
ticaidbd by steam, would have been scorched by fire. 
~^ As regards the force of explosion, there is no reason 
why it should not have iSeen produced by steam alone. 
If the steani-gun, constructed by Mr. Perkins, should 
never be brought into actual use, it will have evinced, ex- 
perimentally, that projectiles may be thrown by the elastic 
force of dense steam, with a power equal to that of gun- 
ix)wder. It is not necessary, therefoi;e, in order to account 
for the effects produced, to resort to any other agents than 
those which are known to be present heat and water. 

If we ever seek to devise means for obviating such acci- 
dents as those of which we have been speaking, we must 
first acquire correct information respeoting the facts at- 
tending them, and not adopt vague assumptions as ad- 
mitted truths ; we must either proceed upon established 
principles, or discover reasons for correcting our theory. 
Before assuming that the ignition of gases is concerned, 
let us hear how these gases are produced. If the oxigen 
of the water could be made to combine with the iron of the 
boiler, the hydrogen would be altogether incapable of "pror 
ducing an explosion, without admitting a large portion of 
atmospheric air ; which air must find its way into a vessel, 
in which there was a large quantity of vapour and gaseous 



On ExploiioM in\ Steam ioiUn. 365 

mattery in a state of tension, and exerting a pressure out- 
yr^^f jQiuch. grec^ter than that of the external air. ... 

It is belieyed that these violent explosions take place 
^xHj when the boiler is without its proper supply of water. 
.If such be th« fact, the desideratum is the means of always 
dfiimishing this supply; an object which does not appear 
to present any insurmountable difficulty* 
' We inivite attention to this subject; and particularly 
desire of those who have studied chemistry, and. who adr 
"irocate the opinion we have opposed, to explain the process. 
by which Ihey imagine a boiler can become charged with 
laxygeh and hydrogen, or any other explosive mixture of 
jgases* 

Additional Remarks by the Editor of the Technologicaf 

Repository. 

There seem yet to be waiiting other particulars, to 
enable us to form an exact idea of the causes and effects 
'4)f the abovQ-mentioned explosion. Fpr we can have no 
idea of an entire boiler being projected from its seat to the 
distance of two hundred yards. We indeed well recollect 
the explosion of a, steam-boiler at Smitherman's saw-mills, 
-in the Borough, many years since; aud when the top, 
sides, and ends of the boiler were torn away from its bot-^ 
torn, by the force of the explosion, and were projected 
4cnuch in the way above described ; and no doubt would 
^Iso have been thrown as far as in this latter instance, had 
nbt their progress have been stopped, by their coming into 
contact with some bags of hops, which were contained in 
the upper stoiy of a lofty warehouse^' and through the 
roof of which they had made tl^ir way. .The bottom 
t)f the boiler was indeed likewise removed from its founr 
dation, but was only carried a few yards in the same dtr 
fection with the other parts of the boiler. . : ^ 
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LVIL — On Interesting JBritish Objtch of Noiw^ n^Atf. 

We extract the foUo^ving judiciotw observations from 
the d5th Number of the Quarterfy RevieWy for July, 1828. 

'^ Under all oiroumstaiices, a befitting portion of .time 
and attention should be deroted to th^ survey of all that 
England so lai^ely furnishes to the eye of. inteiHgent 
curiosity. 

'^ This latter topid is one upcm which we might easily 
dilate ; and the temptation is greater to do so^ ifirbm the 
want of some work which might $erve as ati adequate 
guide to the traveller in Great Britain. We s];iould find 
pleasure, did our limits allow of it, in suggesting son^e 
form of outline for such a work. But as this would engage 
us too far on a new ground, we must be content to indicate 
merely a few of the greater objects of tesearch, to an Eng- 
lish traveller in his own country. 

^^ To the geologist, Great Britain offers an epitome df the 
world. With the^ exception of real volcanic formations^ 
and certain subordinate members in the series of rocks, few 
points of geologiccd illustrations are wanting to ua; and 
some, as in the case of the coal, oolitic, and dhalk formai- 
tions, are more abundantly afforded than in almost any 
other country. Our mining districts are temarkable. for 
their number, and the variety of their products. .Within 
tiie limits bf the island, nearly twenty separate coal diiltricts 
are known, and in actual woiking. Ilie vast, we might 
almost say vital> importance of these mines to the prosperity 
of England, i& too well known to need remark. Our mines 
of dapper,. lead, iron,, tin, and rock-^sdt, have also an 
eiLteiit and value in the national eoonomy, which render 
them well worthy of observation : ' and we may farther add, 
that no country has contributed more to enrich . with tha 
animal organic remains of former worlds, that great field 
of discovery, first brought to the character of a science by 
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Cuvi^/ and since ^alously and successfully cultivated 
bj>^' British geologists. 

' ** To those interested in the mechanical' scifenfees, and 
tii^' application to manufactures and the arts^ England 
CiSkr^ a larger scope of observation than any other country 
Ih the wotld. Throughout the vast establishments of our 
ttdn, cotton, woolleti, linen, silk, and hardware manufac- 
tttres, there is ev^n less to create astonishment in' the mul- 
titude and variety of the products, than in the exquisite 
perfection of the machinery employed — machinery, such 
m kind, that it seems almost to usurp the functions of 
human intelligence. No one can conceive its complete- 
ness who has riot vritnessed this workings of the power-loom, 
or seen the mechanism by which the power of steam ui 
made to efiect the most minute iand delicate processes 
ijf tambouring. Nor can any one adequately comprehend 
thfe mighty agency of the steam-engine, who has not view- 
ed the machinery of some of our mining districts, where it 
lis employed on a scale of magnitude and power unequalled 
^ls(5where. In Cornwall especially, steam-engines may be 
seen working with a thousand horse power, and capable 
{according to a usual mode of estimating their perfection 
as machinery) of raising nearly 60,000,000 pounds of 
Irater, through the space of a foot, by the combustion dt 
a single bushel of coal* ! No Englishman, especially if 
•destined to public life, can fitly be ignorant of these great 
#(h1cs and operations of art, which are going on around 

him ; and if time can be afibrtied in general education for 

•. ■ ' ' " "^ ' ^ , > • ■ • 

"* '^Itift a remarkable proof of the amount of improvement effected 
ia some of the Cornieh steam-engineft, that the reBult obtained from a 
giT.en quantity of coal, . estimated in. the manner alluded to^ aboTe, is 
ftearly three times as great now as it was twenty years ago. Nor 
will the spectator -find more cause of astonishment -in the magnitude 
of these engines, than in the order or' even beauty of eveiy'part 
Appertaining to them. The furniture of a dlrawiug room' is not HMte 
scrupulously, arranged,, or preserved in a 'State of .^her polii^ than 
these huge representatives of human power. ''—We entirely agree in 
the truth of these remaits ; and We may add, that besides, we have 
«een advantage t^ken pf the heat arising fipom the steam-engine, to 
•^onrert tfa^ glazed roof cf the engine-lhottse into a green-house ! £i>tTolt. 
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Paris, Romei and Florence; time is also fkirty doe 10 
Glasgow, Manchester, Leeds, Birmingham and Sheffield^ 

'' Nor, speaking of the manufactures of England, can 
those be neglected, which depend chiefly or exclusirely 
on chemical processes. It may be conceded, that the 
French chemists have had their share in the suggestion 
of these processes; but the extent, variety, and success 
with which they have been brought into practical applica^ 
tion in England, far surpasses the competition of any other 
country. These are, perhaps, frcnn iheir nature, and from 
the frequent need of secresy, the least accessible of our 
manufactures to common observation; yet they never- 
theless offer much that is attainable and valuaUe in re^ 
search, to the intelligent traveller. 

*^ Connected with our manufactures, are the great 
works ot the civil engineer, which cover. every part <^ 
England ; the canals, roads, docks, bridgei/,. piers, &Ck ; 
works, which attest more obviously than any others the 
activity, power, and resources of the country* Amidst 
their multitude, it would be impossible to pursue even 
the slight sketch we are now giving ; and the less needful, 
from the great familiarity of the objects themselves. Yet 
even these, though more familiar to observation, are much; 
less generally known than they merit to be. They are 
for the most part seen rather as matter of chance, thaft 
studied as monuments of art," or as ministering largely: 
to public utility. Our system of canal navigation, witk 
all its great works of reservoirs, tunnels aqueducts, locksjl 
and embankments, might alone form the subject of long 
and interesting study; and hasy in fact> been made so by 
M. Dupin, whose writings have done so much to illustratil 
the superiority of England, in this, and in all other modes 
of internal intercourse. If called upon to propose, any 
summer's journey for a young English traveHer (and ii 
is a call often made with reference to Continental toors)^ 
we might reasonably suggest the coststs of Oreat • BritiMi/ 
as affording every kind of various interest^ which . caa^ 
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by possibility be desire<L Such a scheme would indude 
^e. ports and vast comthercial establishments of Live^pool^ 
Bristol^ Greenock, Leith» Newcastle, and Hull ; the great ^ 
naval stations of Plymouth, Portsmouth, Chatham, . and 
Milford; the magnificent aestuaries of the Clyde and 
Forth, and of the British Channel ; not surpassed by any 
in Europe ; the wild and romantic coasts of the Hebrides 
and Western Highlands ; the bold shore of North Waleg; 
the Menai, Conway, and Sunderland bridges ; the gigantic 
works of the Caledonian Canal, and Plymouth Break- 
water; and numerous other objects, which it is beyond 
our purpose and power to enumerate. It cannot surely 
be too much to advise, that Englishmen, who have only 
slightly and partially seen these things, should abstract 
something from the length or frequency of their Conti- 
nental joumies, and give the time so gained to a survey 
of their own country's wonders of nature and art. " 

** Note. It is remarkable enough, that there should not exist, at 
this time, one tolerable guide«>book to our own country, We have 
itineraries, indeed,, which give faithful record of miles and furlongs, 
of market towns, and cpuntry seats; and sundry neat volumes, which 
treat of the wells, and other wonders of each of our many' watering- 
places ; but a fair index 'to England, in its present state, we do not 
yet possess. Although more objects, worthy of note and research, 
present themselves in this small surface, than on any equal extent in 
the world ! If a young Englishman desire to see thoroughly his native 
couVitry (a desire we would fain render more frequent), or an intelligent 
fpnglgner arrive with the samip intent, we know no single work, scarcely 
any set of works, to which we could conveniently refer them, as aiding 
* their object The many volumes of tours, English, Scotch, and Irish, 
which appeared during our exclusion from the Continent, even if pos-. 
sessmg more original merit than they generaUy did, are aU antiquated 
and -^useless. The ^growth of England in arts, manufactures, agriculture,* 
and pubUc works, hits been far too mighty, to be kept within the compass, 
of these ephemeral writings; which, indeed, have chiefly concern with 

Se natural beauties of the. country. The works of an eminent foreigner, 
. Dupin, whi<^ we have had occasion before to recommend to our 
riders, form in fkct &e best modem guide to ihe scientific traveller 
19 England J limitecl, it is tm^, by the particular purposes of the author^ 
but still affording a body of useful information, accurate for the most 
part, and well arranged, such as cannot readU; be foand dlsewhere. — ' 
Tliis reproach ought, on every account^ to. be lend^wt frank qs. Not, 
however, by a mere bookseller's ooK]pifiA)tt» ihe crmube riecoeta of 
obsolete volumes; but by an enlighfined and sciemti&; work, the. frjiit. 
of intelligent observation, aqd collected from the best sources. We should 
desire to see a book, having tlift same excellence as a general English 
guide^ which Conybeaior aiSt Phillip^'j Geology ^ Emgkm poaaeMea, is 
its particolair depavtmentU '^' 



370 



LVftl. — On Portable Horse Mills. By M. Amsi>££ 

DUHAND*. 

The horse is attached to the extremity of a cast-iron 
lever, which puts in motion a large horizontal wheel, the 
upright axis of which is sunk into the earth, and having a 
groove around its rim, which is armed with points of iron; 
these points enter the links of a chain, which passes around 
the great wheel, and through two cast-iron trunks, or tubes, 
which are buried in the earth, under the horse-walk ; this 
chain very conveniently communicates the motion to any 
distance, and in any direction required ; and either of each 
may be varied ad infinitum, without much loss of time, or 
the employment of any considerable quantity of materials. 
This is, however, by no means the case in the removal and 
erection of the ordinary horse-mills. A certificate, given 
after two years' experience of their use, shows, that two 
men only were able to re-establish them in the course of an 
hour, in a fresh situation in the open air ; and where they 
constantly and completely performed their work, without 
requiring any repairs. 

The idea of communicating motion under the horse-walk, 
is not, however, new, ^s a horizontal axis, and toothed-bevel 
wheel-work produce this eiFect in the ordinary horse-mills. 
But independently of the complication of this wheel-work, 
and the impossibility of employing it without shelter, it 
also requires to be established with great solidity; and 
which, when we consider these as portable horse-mills, 
cannot be executed without a great expenditure both of 
time and materiajai> a%,each fresh establishment brings 
vrith it the necessity of fresh mounting the wheel-work 
with a rigorous exactness, in order that their teeth may act 
well in each other. I|; may Ukewise be remarked, that a 
horizontal axis can hardly transmit the motion to any great 
distance, whereas the chain naay be indefinitely prolonged. 

* From Ferussac's Bulletin Technologique, * . • 
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The eikiploying of a chmi mth common oval welded links, 
is also an 'advantnge ; as it may be prbciired any where, 
and it may be repaired at any time, by means of spare 
links, not welded, and which require no great exactness on 
ti^eir surfaces*. 

The new horse-mills, which we have thus described, are 
exceedingly portable, as the work of two men, for an 
hour, is sufficient to establish one of them on a new foun- 
dation ; but it is better, however, previously to construct 
in a pit, sunk into the earth, a frame-work, composed of 
pieces of wood, united at right angles to each other, and 
which may be effected at a trifling expense ; and then, at 
the moment of removing the mill, there is nothing else to 
be done, than to carry away the great wheel and other 
parts; and which can be readily done upon a wheel- 
barrow ! 

The horse i$ attached to the outer end of the lever, by 
means of a swingle-tree and traces, which should be as 
short as pbssible. This is not indeed the best mode of 
doing it, as the point of attachment ought to be in the 
middle of the horse's back, and be effected by means at 
an iron arch. But the inventor prefers to affix the horse 
in the above mode, from th^ results of his experience: 
and he observes, that this method does not produce 
any ill effects, when horses are employed that have not 
been used to this work, but only in the conveyance of 
passengers. 

In case of applying the^ horse-mill to actuate an Archi- 
medean screw to raise water, and which screw is placed at 
an angle of about forty-five degrees, the movement is first 
transmitted horizontally from the great wheel by the chain, 
v^hich, as abovemeritioned, passes through two cast-iron 
trunks placed under the horse-walk, and thence under two 
guide-pulleys, placed at a proper angle to lead the chain 
around a grooved wheel, with points to it, and which is 
affixed upon the upper end of the axis of the Archimedean 

3b3 
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screw. One of the guide-pulleys is mounted in a fran^V 
affixed firmly to the basis or frame-work of the machine ; 
but the frame of the other guide-pulley is jointed at its 
Jower end to that frame-work^ and has a horizontal arm 
or lever affixed to its upper part, upon which a weight can^ 
be shdden backwards or forwards, to adjust the tension of 
the chain at any time. The moveable, or adjusting 
pulley, as well as the fixed one, is always to be placed at 
an oblique angle, which the tension of the chain naturally 
indicates. 

A similar contrivance to the above will also answer, 
when conveying the movement to a horizontal axis. . But 
when it is requisite to communicate motion to a vertical 
. axis from the great wheel, then the tightening guide-pulley, 
which is the only one necessary to be used, must be 
mounted in a frame so as to swing horizontally ; . and 
which can be drawn sideways, so as to produce the neces- 
sary tension to the chain, by means of a cord affixed to it; 
and which cord, passing over a pulley, has a weight, af- 
fixed to it. 

Copy of the Certific(ite. 

"I hereby certify the following facts: — ^Two portable 
horse-mills, made of cast and virrought iron, the invention 
of M. Am^dee Durand, were employed at the works car- 
ried on at the port of St. Ouen, during the years 1827 and 
1 828, in actuating the apparatus for mixing the materials 
used to form mortar. These mills always worked in the 
open air, and have never required any repairs up to the 
present time. Their removal and re-establishment have 
always been so quickly performed, that two workmen 
could always effected it in an hour's time, and without 
requiring the aid of any other tools than a pick-axe and a 
spade, or any other materials than the earth found upon 
the spot. These mills have always performed their work 
in a most satisfactory, manner, although continually left to 
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the care of merelabourers, and exposed to all the accident&r, 
"Which are inevitable in the midst of such great works/' 

Port of St, Onen, A. Gegembre, Architect, 

Nov, 1§, 1828. 

Remarks by the Editor. 

An endless chain, formed of stout ovd links, and actu- 
ated by means of a grooved wheel, armed with points, 
which enter into the links, and which wheel is driven by 
the steam-engine, 8cc., has been long and successfully em- 
ployed in this country, in drawing lead pipes, to carry for- 
wards a carriage hooked to it, and which carries the 
triblet, and the cast leaden cylinder to be drawn into pipe ; 
and we are glad to find that it has also been equally success- 
fully 'used in other works,^as appears from the above highly 
respectable certificate. We trust it will therefore now be 
more generally employed than heretofore. 



LIX. — On the Substitution of Plumbago for Oil, in 
Chronometers. By Mr. L. Herbert*., 

SIR, 3, Quetn^t Terrace, Queen Street, Chelsea, ' 

Permit me to offer you a few observations upon a 'sub- 
ject, which fifteen years of experience have produced; 
namely, the substitution of plumbago for oil in the rubbing 
parts of chronometers, in ordet that they may be laid be- 
fore the Society of Arts; and thus, if approved, become 
beneficial to the world at large. 

The use of sidereal and mean-time pieces in observato^ 
ries at sea or on. land, is to measure the motions of the 
heavenly bodies, and by them ascertain their right ascen* 
sion in time, their distance from a given poii^t, and to ob- 
tain the longitude of places upon the earth. From that 

• From Vol. XLVI. of the Transactions of the Society forthe Encourage- 
ment of Arts, Mannfkcturet, and Commerce. The Society vgSed its gold 
medal to Mr. Herbert forthis discovery. 
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the word chronometer (measurer of time) is derived ; but 
very few deserve that appellation. Whatever may have 
been the skill of the maker, and the care he took for their 
perfect construction, the observer must not expect to find 
them infalUble ; and however well regulated they were at 
first, they will not remain so permanently. Their rate of 
•going will be accelerated or retarded by the temperature of 
,the atmosphere, which causes all metals to expand or icon- 
tract, more or less, and that in an irregular degree, will 

- create a variation in their movements ; and though innu- 

- merable experiments have been tried to render them per- 
fect chronometers, by compensating pendulums or balances 
that might contravene the atmospheric influence, yet none 
have been found that would accomplish that desideratum ; 
because it i^ evidently proved, that metals, after having 
been acted upon several times by heat and Cold, never re- 
turn to their primitive state at the same temperature. 

But, sir, this is not the only difficulty chronometer 
makers have to combat against ; there is another powerful 
etiemy which is always baffling their success, that is oil. 
The different degrees and fluidity qf that liquid, are also 
great alterants of clock-movements. In Tiot climes it will 
become absorbed, in cold weather it will congeal, and iii 
.both instances impede the freedom of motion. This, 
nevertheless, may be remedied by a substitute, which I 
discovered about fifteen years ago; and in order to befriend 
^cience, I will here name it, and expla,in the way of apply- 
ing it to time-pieces, for the benefit of those who do not 
mind a little trouble, and have patience enough to go 
through the process* it requires. It is plumbago ; which, 
.when carefully used, wiU last a considerable time> without 
the necessity of being renovated. But much detpends upon 
its quality. It must be of the best kind, free from grit, 
and the tenderer the better. A spurious sort would en- 
dangisr thelioles and pivots, causing mischief instead of 
preventing it» The purest I could procure was from the 
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kie Mr. Langdon, who was the firat peneil-maker in Lon- 
don (perhaps in the world)/ Oreat Russell Street,^ Blooms- 
bury; who, after I had explained to him the purpose it 
was intended for, considered its choice of the utmost im^ 
portance, and selected some of the best, which answered 
my utmost expectation. I ap|)lied it to my sidereal time- 
piece in January 1816* Since that time, iV has been cleaned 
three times^ without the plumbago being renovated. The 
friction places were only wiped over with a fine piece of 
muslin ; and now, in 1827, it goes as well as ever ! 

I must beg to observe here, that I then found an insur- 
mountable difficulty in charging the jewelled pallets of th0 
escapement with the plumbago ; but I obviated that, by 
applying it to the friction-planes of the teeth of the swing- 
wheel ; and so, ever since, the clock has gone without oil. 

The process of preparing and applying the pluionbago ts 
as follows: — ^Take about a quarter of a pound of the 
purest black-lead, the brighter the better ; reduce it to a 
very fine powder, in a metal mortar ; and to judge if it is 
fine enough, take a/small pinch of it between the fingers; 
after rubbing it a few seconds, if it does not feel lumpy and 
gritty, but smooth and oily, it is good, and ground enough; 
have then a glass, full of filtered water, take up some oi. 
the ground plumbago upon the clean blade of a knife^ 
spread it on the watefr, and stir it well, cover the glass, and 
let it stand for two or three hours; upon the top of thQ 
water there will swipa a kind of film, skim it off with a 
card, and lay it upon a sheet of paper; when dry, put it 
into a box, to exclude the dust from it; put the sediment 
aside. Repeat the process, with some other water and 
ground plumbago, until you have acquired a sufficient quan^* 
tity of the fine powder for your purpose. When the whole 
of the powder is become dry, grind it again in the mortar; 
or else bruise it with the back of the bowl of a silver spoon 
upon a clean sheet of paper, and repeat this process two or 
three times. If the black-lead is pure, no more ^iment 
will go down ; but if some does, wash and dry it once or 
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twice more. As soon as no sediment falls, you may. be 
sure that the plumbago powder is pure, and cannot cause 
any mischief to the pivots and holes*. Then pour some 
alcohol (the strongest spirit of wine) into a small glass, 
and having previously wiped the pivots of the wheels, 
and the holes in the plates, very clean, immerse them first 
into the alcohol, and then immediately afterwards into the 
plumbago powder, and they will be coveried with it ; then 
take a small brush, or hair pencil, such as is generally 
used by the miniature painters, dip it into the alcohol, and 
fill the pivot-holes with it ; then introduce some of the 
plumbago powder into them with the finger, by rubbing 
the plates over the holes, till the powder fills them even 
with the surfaces ; next put in the pivots of the wheels, 
and make them revolve in the holes in the frame for five 
or six minutes; do this to the pivots of every wheel, and 
also repeat it two or three times. The holes and pivots 
will thus become charged with a thin crust of plumbago, 
smoother than ajiy polish wliicb can be otherwise given to 
them ; the time-piece will go twice as long without cleaning 
as when oil is used; and indeed, if its movement be entirely 
secluded from dust, there will be no occasion for cleaning 
it for twelve years 1 After that period the plumbago should 
beTcnewed. 

The sidereal time-piece, to which I have applied the 
plumbago, was made with my own hands ; and as its rate 
of going has been astonishingly good, and it is the only 
one of the construction ever seen, so I will give you a short 
description of it :— -It goes eight days ; the movement is 
not very different from others, except that the swing-wheel 
is at the bottom, and outside of the plate, supported by a 
steel cock. The pivot-holes of the swing^wheel and the 
pallets are jewelled. The escapement is fixed upon the 
pendulum^ and swings with it. Its pallets are susceptible 
of a horizontal and vertical adjustment, by means of three 
SGXQym; they lock and unlock the wheel of fifteen teeth at 
thediameter» The vibrations of the pendulum, between 
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the locking and the unlocking, are made in an arc of oiie 
d^ree and ten seconds, as marked upon the index plate; 
and the full swing is one degree and thirty seconds, making 
an excess of ten seconds of a degree on each side. 

The clock is fixed to a cast-iron plate, fastened^ on the 
back of the case, and is adjusted in beat by two screws, 
acting laterally. The pendulum, which has three bobs, is 
suspended upon a po/ence, fixed at the back of the case. 
It has three arms ; its perpendicular arm is seven inches 
long, and rests tipon a stud at the bibttom even with the 
pallets ; its expansion is upwards, and it acts as a com- 
pensation for the length of that part of the pendulum 
which is between the suspension and the pitching of the 
pallets into the wheel. Upon the horizontal arm of the\ 
potence, and over the slit, is a screw-nut, by which the 
pendulum is hung ; it serves to adjust the depth of the 
pallets in the swing-wheel.- The pendulum spring is one 
inch broad, and its greatest flexibility is at a hole, three 
quarters of an inch wide ; below the spring, at about six 
inches and a half from its most pliable part, is a plate, to 
which is affixed the escapement, having a perpendicular 
slit in the middle, wide enough to admit the cock of the 
swing-wheel through it, and to let the pendulum vibrate; 
to this plate is screwed a steel rod, at the end of which 
slides the pendulum-bob. Above the bob, and from its 
sliding-piece, branch, two arms, with elbows> having a slit 
at each end, to admit the pivots of two levers, which sup- 
port the thermometer bobs. On the steel rod is a brass 
tube, whose calibre is just wide enough to admit the rod, 
and to slide freely over it ; this tube is fastened to the rod 
at its upper end ; so that, by its expansion or contraction, 
it causes the two thermometer bobs to rise of fall ; whilst, 
at the same time, one acts in a contrary way, and 4K)nser 
quently produces a compensation. These bobs weigh 
three pounds each, including one pound of mercury in 
^ach of the phials, which are inlaid at the hacka of them ; 
they slide lateirally upon their respective leveti to^just 
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the compensation* The time^bob weighs five pounds^ 
The clock has no pulley; the weight itself, which is only 
ten ounces, acting as one. It has even gone with^re 
ounces only, during six months! When I had a fixed 
observatory in Vauxhall Walk, the clock was often proved 
eigh or ten times a day, by the transits ^f the sun and 
stars, when the atmosphere admitted ; and in the last six 
^lonths, and after all the improvements I deemed necessary 
were made, viz. . from July 19 to Feb. 24, it nevet varied 
above thirty-six-hundrf dths of a second from its rate ! 
. Such have been the happy results of my experiments ; 
^nd I have no doubt that such exactness in the going of 
the time-piece was owing, not only to the correctness of its 
compensation, but also to the stability of motion produce^ 
by the us^ of the plumbago, I am aware that, to tho^ 
who are. averse to employ care and attention, the above 
process will appear troublesome; but. sir, what is a day's 
labour once in ten years? Let those, then, whom the love 
of improvement, and their own reputation, stimulates, 
try it, I am confident that their endeavours will be crowned 
witli success. And with . the pleasure of having greatly 
contributed to the benefit of mankind, 

I am, siry &c. &c. 

L. Herbert, 

Geographer at ihe Colonial Department. 

To T, HOBLYN, Etq.f 

Vice Pretident, S^c. S^c. 



LX. — On Purifying Linseed and Rape Oils, l^y Mr^ 

Thomas Cogan *. 

Of the seed oils, those which are in the greatest demand 
are from mpeseed and linseed. In France, and in most 
other parts of Continental Europe, rapeseed oil is that 

* From VoL ^L VI. of the Transactions of the Society for the Encoura^e^ 
ment of Arts, Manufactures, and Commerce, just puhlished. The Sbciety 
yqM, t^ sUv^. Jsi9 jn^^Aly VoA tea goinoas, to Jifr. Cogas, for hit diacovcfy. 
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whicb is generally used for l&mps ; but it will tiot give a 
dear light till it has been freed from the mucilage and 
6ther matters, Tirhich when heated become chatted, And 
thus loald the wi<ik,'and by obstructibg the caj^Qaiy ac- 
tion, impair the free supply 6f oiL Acids, properly ap- 
plied, will precipitate the mucilage ; but long subsidence, 
or tedious filtration, are necessary for this purpose; and 
after al}9the<)il is fotmd still to retain some acid> or at least 
its properties have undergone some change, which dimi- 
nishes its inflammability. 

' Linseed oil is not made use 6( in lamps, but there is an 
immense consurnption of it, as the basis of oil paints, both 
of those that are used in house-painting within doors, and 
of thofee that are employed by the artist. Linseed con- 
tains so much mucilage, that it is necessary to roa^t the 
seed, more or less, in order to enable it to give out its oil 
to the action of the press; and on 'this account the oil, 
which naturally has only a pale yellow colour, is generally 
reddish brown, from the previous roasting of the seeds, and 
still contains also a considerable proportion of mucilage. 
By separating from the oil this scorched mucilage^ it is 
much improved as a vehicle for white arid pale colours, and 
is also better able to resist the action of air and weather, 

M. Thenard was, it appears, the first who published a 
method of freeing seed oils from their mucilage, by the 
action of sulphuric acid ; but the subsequent separation of 
the charred matter, by long standing, or by slow filtration, 
was a great objection to the process ; and the attempt to 
wash out the remains of the acid, by mechanical agitation 
of the oil with water, either cold or warm, was far frprn 
being fully successful. 

' Mr. Gogan's process, though resembling M. Th^nard's 
in the first part of it, is completed by the judicious intro-' 
diiction of steam ; by means of which the oil appears to be 
almost entirely freed from acid, and the black feculent 
dregs subside in the course of twelve hours, leaving the 
supernatant oil quite clear, iand greatly improved in colour, 
and in those qualities for which it is valued by the painter. 
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The quantity that he opeitttes ai^once is abont 100 
gallons. For this, three quarts, that is about ten pounds 
of sulphuric aoid (oil of vitriol) is required. The acid is 
to be diluted with an equal bulk of water. The oil being 
put into a copper pan, of the shape of a boiler, two quaHs 
of the dilute acid are to be added ; the whole is then 
stirred up very carefully for an hour or more with a wooden 
scoop, till the acid has become completely incorporated 
with the oil, and the. colour of this last has become much 
deeper than at first. A second similar quantity of acid is 
then to be added, and mixed with the oil in the same 
way as the first was ; and after, this, the remaining third 
part is to be added. The stirring of the oil is to continue 
incessantly for about six hours in the whole, at the end of 
which time the colour of the mixture will be almost that of 
tar. It is then to be allowed to stand quiet for a night, 
and in the morning is to be transferred to the boiler ; this 
is of copper, and has a steam-pipe entering it at the bottom, 
and then dividing into three or four branches, each of 
which terminates in a perforated plate. The steam, thus 
thrown in, passes in a very divided state into the oil, pe- 
netrates into every part of it, and heats it to the tempera- 
ture of boiling water. The steaming process is to be con- 
tinued for about six or seven hours, when the oil, &c. 
is tp be transferred to a cooler, of, the form of an inverted, 
cone, terminating in a short pipe, commanded by a stop-, 
cock inserted in its side, a few inches from the bottom* 
After remaining a night in the cooler, the oil is fit to be 
withdrawn ; for this purpose the cock at the bottom is 
opened, and the blatk watery, acid liquor flows out. As 
soon as the oil begins to come, the cock is closed, and that 
in the side of the cooler is opened. From this the oil runs 
quite clear and limpid, the whole of that which is still 
turbid remaining below the upper cock. The pm^ified oil . 
being drawn out, that which is turbid is let out into a re^ 
servoir, where it either remains to clarify by subsidence^ or. 
i^ mixed with the tk,e%t portion of raw. oil* . 
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LXr*— On British Leghorn Plat for Hats and ionnetSy 

By Lady Harriet Bernard*. 

Her Ladyship^ in a letter to A. Aikin, Esq., secretary tb 
the Society for the Encoure^ement of Arts, Manufactures^ 
and Commerce, Adelphi, dated Castle Bernard, Ireland^ 
Oct. 19, 1827, states that she has made some improvedient 
in the mode of preparing the rye-straw, which is the ma- 
terial for plat employed in the school under her ladyship's 
patronage. The rye, instead of being pulled while the 
stalk is yet green, and the grain milky, is now allowed lo 
grow till jthe grain is within about ten days of being ripe; 
by which means a more glossy and better coloured straw 
is obtained. The process of scalding is replaced by simply^ 
drying in the air and sun, by which the gloss remains un- 
injured, and the hats and bonnets made of straw, look 
really like new. ones ; whereas they but too often acquire 
by scalding the appearance of old hats, after they have 
been washed or cleaned. Straw nearly ripe is much mofie 
expeditiously bleached by the sun than when cut green ; 
a circumstance of no small importance to the Irish manu^-' 
facturer.. 

* From the same work as the last artidft*;. 



LXII. — Ofi the SO termed, Chinese Rice Paper*. 

This article is imported into thia country in consideraUTd. 
quantity, and is employed as a material for artifical flow^ts, 
and for other ornamental purposes. Its common ' n|tme 
shows the popular opinion respectiqg its origin. The feub^ 
joined extract from a letter by John Reeves, Esq. of Can- 
ton, a member of the Society of Arts, proves, however, that 
the rice paper is not a manufactured article, but an un- 
changed vegetable production, cut spirally, and afterwardift. 
.flattened by pressqre. 

* From Vol. XLVI. of the Transactions of th« So^riej^ for the £DCOiiri|«>i 
•ftfent of Arts/Manni^MrtiiiM; «Qd C^Miuiie^ 
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SIR, . Cantim, March 7, 1S26^ r 

- , . > ' , ' _.^ 

My son will soon forward to you a sheet of the sub- 
stance, called in England '' rice paper," and the piece of 
the plant (or I should rather say, of the branch of the plant) 
from which it is made ; but whether this is a tree or shrub 
Icannot at present discover, as the person from whom I had 
my information, had only seen the mode of' cutting and 
using the plant. 

The branches being cut into lengths of the intended, o^ 
usual breadth of the sheet of rice paper, are placed upon a 
thick piece of copper, with two raised edges, as guides to 
keep them steady; and being held in the left hand, are pre- 
sented to the edge of a large knife, about ten inches long, 
and three inches broad, made very sharp, and held in the 
right hand. 

A slight incision being made in the piece of branch for its 

whole length,' it is kept moving round by the left hand, while 

the knife is also kept in motion by the right hand, and is 

thus sliced or pared down from circumference to cehtrei 

. aiid then spread out to flatten. ' \ 

The sheets are usually made up into bundles, of nineteen of 
twenty pieces each, which weigh about twenty-three ounces; 
and are sold wholesale, for about one dbllat a bundle. 

The refuse pieces, such as that^sent you, are used for 
making artiiScial flowers. 

It is chiefly brought from the island of Formosa, by the 
Chinese juilks ; hence is the difficulty of ascertainihg the 
mature of the plant; as few if any of the persons* con-* 
cerned in the sale of the prepared article at Catltdn, have 
ever seen from what it is ijiade.' 

lamV Sir,&b. &e. ' 

To A. Aitiv^ Esq. Secretary, S^cS^e. J. RElEvfes. 

' ' ' ■ ' ;.!',' . ^ ' • ■ ' > 

Remarks by the Editor. 

We have long been of opinion, from microscopic obser^ 
vations, that the so termed " Chinese r^ice pajter/' v?as 
an organized vegetable production, much resembling in its 
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structure the pith of eldet; and our opinion is now fully: 
confirmed by Mr. Reeves^s letter. 

It appears to us, that the two raised edges upon the sides 
of the piece of copper, serve not only as guides to keep the 
pith steady, but also to regulate the thickness of the slices ; 
the knife lying upon their tops, an4 the piece of pith being 
held down upon the bottom of the plate of copper, and gra- 
dually turned round and presented to the edge of the knife^, 
whilst it is carried along backwards and forwards; the slice 
cut will pass underneath the knife, and escape at the front 
of the plate, and be succeeded in its turn by the remainder 
of the slice, until the operation is finished. 

We have no doubt that cylindrical pieces, either of elder 
or other pith, might be found in this countiy, quite large 
enough to bear slicing in this manner ,• and which slices, 
after being flattened by pressure between plates (posssibly 
warmed or heated) might serve as substitutes for the 
Chinese ones; and be equally capable of receiving any 
colours as they are. We now see beautiful figures cut out 
of elder pith, by a skilful hand, exposed for sale in most of 
our philosophical instrument maker's shops, for electrical 
experiments ; and hope soon to see leaves of it formed in the 
same mariner. 



LIST OF PATENTS FOR NEW INVENTIONS, 

Which have passed the Great Seal since April 23, 1829. 

To Benjamin Cook, of Birmingham, in the county of Warwick, 
brass founder ; for an improved method of making rollers or cylin- 
ders of copper, and other metals, or a mixture of metals, for 
printing of calicoes, silks, cloths, and other articles. Bated 
April 23, 1829. — To be specified in six months. 

To j£),mes Wright, of Newcastle-upon-Tyne, soap maker ; for im^ 
provements in condensing the gas or gases produced hj the decom- 
position of muriate of soda, and certliin other.^ubstances, which' 
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improTeiQeiits may also be applied to other parposeB. .Dated 
April 28, 1829.— In «ix months. 

To Peter Pickering, of Frodsham, in the county of Chester, 
but now domiciliated in Dantzic, in Prussia ; and William Pick- 
ering, of Liverpool, in the county of Lancaster, merchants ; fi>r 
an engine or machinery, to b^ worked by means of fluids, gases, 
or air, on shore or at sea, and which they mean to denominate 
Pickerings' Engine. Dated April 28, 1829. — In six months. 

To John Davis, of Lemon-street, in the county of Middlesex^ 
sugar refiner ; who, in consequence of a communication made to 
him by a foreigner residing abroad, is in possession of a certain 
improvement in the condtsnser, used with the said petitioner's 
apparatus, for boiling sugar in vacuo, for which a patent was 
granted to him the 29th day of March, 1828, entitled an im* 
provement in boiling or evaporating solutions of sugar and other 
liquids. Dated April 28, 1829. — In six months. 

To Henry Robinson Palmer, of the London Docks, in the 
county of Middlesex, civil engineer; for a certain improvement, 
or improvements in the construction of warehouses, sheds, and 
other buildings intended for the protection of property. Dated 
April 28, 1829.— In two months. 

To George William Lee, of Bagnio Court, Newgate-strea^ in 
the city of London, merchant ; who, in consequence of a commu-. 
nication made to him, by a certain foreigner residing abroad, is in 
possession of certain improvements in machinery, for spinning 
cotton and other fibrous substances. Dated May 2, 1829. — In 
six months. 

To Henry Bock, of Ludgate-hill, in the city of London, Esq. 
who, in consequence of a communication made to him by a certain 
foreigner residing abroad, is in possession^of improvements on ma- 
chinery and apparatus for embroidering or ornamenting clotlis, 
stu£&, and other fabrics. Dated May 2, 1829.' — In six months. 

To James Dutton, junior, of Wotton-Underedge, in the county 
of Gloucester, clothier ; for certain improvements for propelHng 
ships, boats, and other vessels,^ or floating bodies, by steem or dhei 
power. DatedMay 19, 1829.—- Insixmonths. 
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Envelop, portable, 118 
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Fire and light apparatus, 144 
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Flea, its piercing apparatus, 5, 70— its caterpillar, Tl 

, T. Carpenter on it, Ip 
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Holcroft on the habits of l>utGhmen, 219 
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Horse-mills, Durand's portable ones, 370 
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Howeirs patent for generating steam by the use of astbrftodtir, 33) 

Howell on making malleable iron at once^froitt the ore, 327 

Hydraulic cements, Pasch on, 176 

Ink, gold, 108 

Iron mines and iron, Swedish, 179* 

, nitrate of, 278 

, malleable, Howell on making at once from the (n;#,-327 

Irrigation in Tuscany, 154 

Jones, on seasoning box-wood, 189 

, on the explosions of steam-boilers, 361 

JuluB, on its eyes, 69 *• 

Kalicdcscope, microscopic, Editor's on it, C5, 13b 
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Lakes, on draining, 183 
Lamb's circular sliding-nile, 87 
Larva of a gnat. 269 

of the ephemeron, on its exuvia, 332 

La Torre's microscopic work, 262 
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Lenses, Bate's, 138 
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Mylne's envelop for writing paper, 142 

Nais, an animalcula, 195 

Narcotine, on, 294 

Navigable canals, history of, 253, 315 

Neufchatel, Rosseau, on the peasants of, 516 

Night- writers, 142 • 

Nitrates, on them, 236, 277 

Nitrate of silver, 238 

of barytes, 245 

of bismuth, 249 

of copper, 277 
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Nitrate of tin, ib. 

of iron, 278 

of mercury, 279 

oflead, 282 

of potash, 284 






NoUet on miniature gl«88-working, 166 

Nut, weevil, 6 * 

.Objects of nature and art, on British ones, 367 

Oil of cedrat, 60 

Oil, gold size, 109 

Oil in chronometers, Herbert's substitute for, 373 

Oils, Cogan on piuifyingliniseed and rape, 376 

Opium, morphium and narcotiBe^ en, 204 

Paper, rice, Chinese, what it is, 881 

Parmesan cheese, on making it, 223 

Pasch, on hydraulic cements, 176 

Patents, monthly lists of, 61, 127, 190, 256, 320, 383 

Pectinated mite, on it, 66 

Pen and pencil-holder Editor's, 140 

Persian silk- worms, 182 

Phillips on heating warehouses, &c. 

Piercing apparatus of the flea, 5 — Of the stomaxis caleitrans, 08 

Pimpernel, on its seed-vessel, 258 

Plane, Downings' compound one, 33 

Polypes, flesh-coloured, Editor on them, 5 

Portable writing or drawing apparatus. Editor on, 115—139 

Portable writing or drawing ink, 116 

Portable horse-mills, Durand's, 370 

Potash, nitrate of, 284 

Preservative liquid, Guyof s, 119 

Pritchard and Goring's microscope work, 189 

Pritchard, on improving drills, 165 

Pupa of a gnat, 259 

Rape and linseed oils, Cogan on purifying them, 878 

Red morocco leather, on dyeing, 45 

Red and flame-coloured glass, on, 311 

Reeves on Chinese rice-paper, 381 

Rose-chafer, T. Carpenter on it, 385 

Rossean on the peasants of Neufchatel, 216 

Rules-sliding, Downing on, 33 

Running hand, Advantage of, 54 

Rush, on the stmctare of its pitiii 258 

Russian stoves and windows, 226 

Salts, microscopic mixture of, 65 

Saws, on improving, 165 

Scales of the lepisma saccharina, and marixime podura, 72 

Scale of brassica butterfty, 7$ 

Scales of the papilio cethosia julia, 263 

Scarlet sage. Lister, on its farina, 199 

Seal, Editor on the hair and fur of the South Georgian, 131 

Seed vessel of pimpernel, 258 

Seeds of the catch-fly, T. Carpenter on them, 274 

Silk-worms, Persian, 182 

Silver, on arborizations of, 75 

Silver or gold powders,- 109 

Silver, nitrate of, 238 

Single microscopes, Bancks's, 262 

Single microscope, TuUey's, 197 
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SixM-gold, ou preparing, LOG 

SUdlng-ruleB, Downing on, 93 

SUding-rule, BeTsn's and Lamb's circular ones, 37 

Solar microscope, on P. Carpenter's achromatic one, S^ 

Sluices and mills, Dutch, 222 

South American metallurgic proceaMS, BagnoUi on, 12S 

Sphagnum palustre, or white bog* moss, on its leaves, 259 

Spid^, T. Carpenter, on one with ten eyts^ 6^ 6T 

Spider, on its threads, 130 

Sponge, Vogel, on bleaching, 121 

Stai^ialinus, on it, 76 

Steaming timber, Bevan's arode of destroying bugs by it, 188 

Steam, Howeirs patent for generating by raeaBS of anthracite, Ml 

Steam-boilers, Jones on explosions of, B61 

, Cogan, on purifying linseed and rape oils by it, 378 
Steel-cast, Editor on working, 161 
Stomotis calcitrans, on its piercing apparatus, 68, 8b 
Stove-drying, on a calico's printer's, 231 
Stoves and windows, Russian, 826 
Sugar, on viewing its crystals, 75 
Sulphiired match, improved^ 145 
Swedish iron nunes and iron, 170 
Tad-pole, on its teeth, 134 

Ticks, T. Carpenter on them, 263 

Tin, nitrate of, 277 

Tongue of the house-dy. 66, 68, 131 

Tulley's single microscopes, 197 — ^his achromatic one, 198 

Turrell, on improving gravers, 165 ^ 

Tuscan mode of irrigation, 154 

Ultra-marine, artificial, 125 

Urslet, on the animalcula so termed, 19d 260 

Van Dieman's Land, conferva from, 186 

YamishM, gold, on preparing, 106 

Violet-coloured morocco kw&er, on dyeing, 52 

Vogel, on bleaching sponge, 121 

Volvox globator, on it, 137 

Warehouses, Phillips on heating, 230 

Water-beetle, on the suckers upon itdftet, 75 

Water-wheels, lifting. Editor, on Um Dtttch ones, 223 

Water-wheels, improvement on, 252 

Weevil, which destroys com, 6 

Weevil, T. Carpenter, on the injuria th«iy 49 to corn, 12 

Weevil, of the nut, 6, T. Carpenter on it, 18 

Wheel-animalcnla, Editor on its eyes, 1 

WollastoD, Dr. on the compound eyes of insects, 71 

Writing a running-hand^ advaktaged of^ 54 

Writmg or drawing apparatus. Editor on a portable 0«e, 115—189 

Yellow morocco leather, on dyeing, 52 
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